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SUMMARY 

This  annual  report  represents  preformulation  and  formulation 
and  production  projects  conducted  in  the  fourth  year  of  this 
contract  on  the  following  drugs: 

WR6026 ■ 2HC1 ■ 

WR638 

WR180,409-H3P04 ' 

WR142 i 490*HC1 1 

WR171 , 669' HC1 

Formycin  B , 5 '  Monophosphate, 

This  work  consists  of  the  physicochemical  characterization 
of  WR6026 • 2HC1  including  stability  studies;  formulation 
and  production  of  WR638  capsules;  formulation  and  production 
of  WR180,409*H3P04  tablets  and  matching  placebos;  coating  of 
WR142 , 490 • HC1  tablets  and  formulation  and  production  of  matching 
placebos;  the  preparation  of  capsules  containing  14C  labelled 
WR17 l , 669 • HC1  with  polyvinylpyrrolidone;  and  the  development 
of  liposomes  containing  formycin  B,5*  monophosphate. 
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RESUME'  OF  PROGRESS 


1  ^ 

Preparation  of  Capsules  Containing  C-Labelled 
WR171 , 669*HCl  Formulation#  with  PVP 


To  determine  whether  the  enhancements  in  dissolution  rate 
observed  with  PVP  coprecipitates  of  WR171, 669*HC1  would  result 
in  better  bioavailability,  capsule  formulations  were  prepared 
for  in  vivo  evaluation.  A  limited  number  (8)  of  capsules  were 
prepared  containing  100  mg  of  WR171, C69*HC1  physically  mixed 
with  300  mg  of  PVP  (C-15)  and  a  limited  number  (8)  of  capsules 
containing  100  mg  of  WR171, 669* HCl  coprecipitated  from  ethanol 
with  300  mg  of  PVP  (C-15).  Since  a  reliable  plasma  assay  was 
not  available  for  these  in  vivo  studies,  MC-labelled  WR171, 

669  *  HCl  was  incorporated  into  unlabellea  WR171, 659*HC1  to 
permit  blood  level  determinations  by  radio  chemical  methods. 

To  prepare  these  formulations,  55  mg  was  received  (1.43  mCi) 
of  1 4C-WR171 , 669* HCl  (Lot  #3959-41)  from  RTI .  It  was  determined 
that  3.27  mg  of  labelled  WR171, 669‘HCl  would  be  required  per 
capsule  to  ensure  sufficient  radioactivity  in  blood  samples  to 
be  detectable.  Theoretically,  each  capsule  would  contain  3.27 
mg  of  labelled  and  9a. 73  mg  of  unlabelled  WR171, 669*HCl  and 
300  mg  of  PVP  (C-15).  For  coprecipitates  it  had  been  determined 
by  thermogravimatric  analysis  that  4-5%  residual  solvent  remained 
which  would  require  an  increase  of  16-20  mg  in  the  total  capsule 
weight  bringing  the  final  weight  to  416-420  mg/capsule. 

To  obtain  enough  coprecipitate  for  eight  capsules,  suffi¬ 
cient  material  was  incorporated  to  obtain  S'*  capsules.  The 
actual  weights  of  each  component  are  given  below 

Weight _ 

WR171 , 669 • HCl  ( l4C)  0.027  g 

WR171 , 669 ■ HCl  (BB43807)  0.799  g 

AGC-W100-2 ,  30Jan8i) 

PVP  (Plasdone  c-15)  2.476  g 

These  components  were  dissolved  in  a  small  volume  of  95%  ethanol 
(25-50  ml)  in  a  100  ml  round  bottom  flask.  The  resulting 
solution  was  evaporated  on  a  flash  evaporator  and  the  resulting 
coprecipitate  was  further  dried  in  a  vacuum  desicator  at  60°C. 

The  coprecipitate  was  assayed  for  UC-WR171,669*HC1  by 
weighing  four  separate  samples,  dissolving  each  in  10  ml 
of  scintillation  cocktail  and  counting  in  a  Beckman  LS-100 
scintillation  counter,  counting  efficiency  for  each 
sample  was  determined  using  1 'C-toulene  and  was  found  to 
be  86-91%.  The  four  samples  gave  104.07%,  98.03%,  98.49% 
and  104.0%  activity  compared  to  theory  for  an  average  of 
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101.15%.  The  powdered  coprecipitate  was  weighed  out  for 
each  capsule  and  packed  into  a  size  C  capsule. 

To  prepare  a  physical  mixture  of  WR171, 699-HC1  with  PVP, 
the  l4C-WR171, 699’HCl  (27  mg)  was  first  mixed  with  unlabelled 
WR171, 699*HC1  (798  mg)  by  dissolving  both  ii*  95%  ethanol  and 
flash  evaporating.  The  resulting  powdered  WR171, 699*HC1  was 
assayed  for  l4C-activicy  by  dissolving  a  weighed  portion  in 
scintillation  cocktail  and  counting  with  a  Beckman  LS-100 
scintillation  counter.  The  activity  of  the  labelled  drug 
was  found  to  be  91.6%  of  that  calculated  theoretically. 

No  correction  for  this  reduced  activity  was  incorporated 
into  the  calculation  of  amounts  to  be  used  in  the  physical 
mixture  since  there  was  concern  that  there  may  not  then 
be  sufficient  material  for  eight  capsules.  The  14C-labelled 
WR171, 669-HC1  was  mixed  with  sufficient  PVP  (Plasdone  C-15) 
to  give  the  same  1:3  weight  ratio  obtained  with  the  copre¬ 
cipitate.  The  two  powders  were  mixed  by  geometric  dilution 
with  a  glass  mortar  and  pestle.  The  mixture  was  assayed 
by  weighing  three  samples,  dissolving  in  scintillation 
cocktail  and  counting  with  a  Beckman  LS-100  scintillation 
counter.  Counting  efficiency  was  determined  for  each 
sample  with  l4C-toluene  and  was  found  to  be  86-89%.  The 
three  samples  gave  92.5%,  80.5%  and  80.4%  activity  compared 
to  theory  for  an  average  of  84.47%.  The  significantly  lower 
activity  is  partially  due  to  the  powdered  drug  activity 
being  91.6%  of  theory  and  partially  due  to  the  difficulty 
in  obtaining  a  homogeneous  mixture  by  dry  blending  the 
powdered  dry  and  PVP.  Vigorous  trituration  could  not  be 
performed  on  the  mixture  because  of  the  precautions  taken 
to  limit  contaminating  the  work  area  with  radioactive 
material.  The  powdered  physical  mixture  was  weighed  out 
for  each  capsule  and  packed  into  a  size  0  capsule. 

Each  capsule  of  coprecipitate  and  physical  mixture  were 
individually  packaged  in  a  separate  vial,  labelled  with  its 
weight  and  shipped  by  Federal  Express  to  WRAIR  for  in  vivo 
evaluation. 

To  correct  for  the  differences  in  the  coprecipitate 
activity  compared  to  the  physical  mixture  activity  a  factor 
of  1.1975  (101.15/84.47)  should  be  used  to  multiply  the 
physical  mixture  blood  levels  or  conversely  to  divide  the 
coprecipitate  blood  levels,  with  this  correction  the  two 
formulations  can  then  be  properly  compared  on  the  basis 
of  equivalent  activity. 

Development  of  Liposomes  Containing 
Formycin  B , 5 ' -Monophosphate  (FBMP) 

The  development  of  formycin  B,5‘ -monophosphate-containing 
liposomes  has  been  pursured  during  the  last  quarter  of  this  budget 
year.  It  has  been  proposed  that  its  toxicity  may  be  significantly 
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reduced  in  liposomes  and  possibly  an  enhancement  of  activity 
against  the  Leishmania  parasite  may  also  be  achieved. 

Since  formycin  B, 5 '-monophosphate  (FBMF)  is  rather 
expensive,  it  was  recommended  that  initial  development 
studies  be  conducted  with  inosine  monophosphate  (IMP)  which 
is  structurally  similar  to  formycin  B , 5  * -monophosphate  ( FBMP ) . 

First,  tonicity  studies  were  conducted  to  determine  the 
isotonic  concentration  of  IMP  by  a  freezing  point  depression 
method.  The  results  are  shown  below: 

Cone  (mM)  Osmolatitv  (mOsa) 

100  209 

125  254 

150  295 

It  was  thus  concluded  that  150  raM  is  approximately  isotonic, 
which  for  IMP  as  the  disodium,  heptahydrate  salt  (MW-518)  is 
77.7  mg/ml.  This  concentration  was  then  employed  in  the  swelling 
solution  for  the  preparation  of  liposomes. 

The  UV  spectral  properties  of  IMP  were  also  investigated 
since  this  method  would  be  used  for  the  assay  of  IMP  entrapment. 
In  aqueous  solution  and  acidified  isopropanol,  the  UV  spectrum 
is  slightly  different.  The  results  are  summarized  below: 

Solvent  Wavelength  (\)  Molar  absorptivity  (c) 

Water  248  nm  11,950 

Acidified  Isopropanol  250  nm  10,330 

On  a  mg/ml  basis  IMP  as  its  disodium  heptahydrate  salt 
(IMP  Na2*7H20)  gives  an  absorbance  of  23.07  (H20)  or  20.00 
(acidified  i3opropanol)  at  1  mg/ml.  Thus,  the  UV  spectral 
methods  are  sufficiently  sensitive  to  assay  liposome  entrapped 
IMP. 


The  following  liposome  formulation  was  employed  for 
entrapping  IMP: 

DPPC  45  mg  to  prepare  3  ml 

Cholesterol  17,4  mg  of  liposome  dispersion 

Vitamin  E  0.253  mg 

Liposomes  were  prepared  in  the  usual  fashion  by  depositing  the 
above  lipid  amounts  on  the  wall  of  a  50  ml  round  bottom  flask 
from  a  chloroform  solution  with  a  rotary  evaporator,  adding 
3  ml  of  swelling  solution  containing  77.7  mg/ml  IMF  Na2 
and  mechanically  shaking  at  40 °C  until  the  lipid  was  completely 
removed  from  the  flask  wall.  Entrapment  was  measured  by 
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centrifugation  of  the  liposomes  and  washing  the  liposome  plug 
twice  with  normal  saline  to  remove  unentrapped  IMP.  The  liposome 
plug  was  finally  dissolved  in  isopropanol  which  had  been  acid¬ 
ified  by  adding  5  drops  of  concentrated  HC1  (the  acid  is  required 
to  dissolve  IMP  in  isopropanol).  The  isopropanol  solution  is  then 
assayed  by  UV  spectral  methods  for  IMP  content.  Assay  of  the  whole 
liposome  dispersion  before  washing  gave  79.23  mg/ral  for  one 
preparation  and  76.04  mg/ml  and  76.34  mg/ml  for  a  second 
preparation,  which  are  reasonably  close  to  the  concentration 
of  IMP  Na2<7H20  put  into  the  solution  at  the  beginning 
of  the  swelling  process.  After  washing,  the  entrapment 
for  one  preparation  was  15.39%  and  for  the  second  preparation 
(two  measurements)  was  13.05%  and  13.26%.  It  thus  appears 
that  13-16%  of  the  IMP  can  be  entrapped  in  this  liposome 
preparation  at  isotonic  concentrations  of  IMF.  This  entrap¬ 
ment  level  represents  10-12.5  mg  is  entrapped  from  a  one 
milliliter  solution  at  77.7  mg/ml.  Based  upon  the  anhydrous 
salt  (IMP  Na2,  MW-392)  this  entrapment  level  is  7. 5-9. 5  mg 
from  one  milliliter  a  59  mg/ml  solution. 

Leakage  characteristics  of  IMF  from  these  liposomes  was 
studied  at  room  temperature.  One  milliliter  of  washed  lipo¬ 
somes  in  normal  saline  were  placed  in  a  dialysis  sack  (50,000 
molecular  weight  cutoff)  and  dialyzed  against  normal  saline. 

The  dialyzate  solution  was  periodically  removed,  replaced 
with  fresh  normal  saline  and  assayed  for  IMP  content  by  the 
uv  spectral  method.  Below  are  the  results  of  this  leakage 
study: 


Time  (hr) 

2 

4 

21 

46 

72 

100 


%  Leakage 

9.51 

11.84 

17.88 

18.61 

18.92 

19.25 


Compared  to  WR6026*2HC1  the  leakage  of  IMP  is  significantly 
reduced.  Under  equivalent  conditions  over  95%  leakage  of 
WR6026,HC1  would  be  expected.  At  refrigerator  temperature 
(4°C)  the  leakage  rate  is  similar  to  that  obtained  at  room 
temperature.  The  refrigerator  leakage  studies  are  being 
repeated  to  confirm  this  behavior. 

we  are  now  conducting  identical  entrapment  studies 
with  formycin  B, 5' -monophosphate,  since  we  feel  that 
we  have  learned  as  much  as  we  need  from  the  IMF  studies. 
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DATA  SHEET  SUMMARY 


COMPOUND  -  WR6026-2HCI 
LOT  AF 

BOTTLE  NO.  BK01B45 
MOLECULAR  WEIGHT  416.44 

A .  Solid  Properties 


STRUCTURE 


ch3o, 


•  2  HCI 


NH(CH2)6N(CH2CH3)2 


1. 

Color 

yellow 

2. 

Odor 

none 

3. 

Taste 

bitter 

4. 

Appearance 

fine  powder 

5.  Scanning  Electron  Micrograph* 


6-Methoxy-8- ( 6-diethyl - 
arainohexylamino )  lepidine 
dihydrochloride 


Wide  distribution  with  some  plate-like 
6.  Particle  Size  crystals  as  long  as  35-50  microns  but  most 

falling  in  the  range  of  5-10  microns 


7.  Differential  Scanning  Calorimetry  (DSC) 


See  attached  DSC  thermogram  (Fig.  1) 

M.P .  -  187 . 15°C  (10°C/min) 

Heat  of  fusion  -  28.38  Cal/gram  (11.82  kcal/mole) 


8.  X-Ray  Diffraction 


See  attached  X-ray  powder  diffraction  pattern  (Fig.  2) 
Below  are  given  the  26  angles,  D  values  (a)  and  relativ 
intensities  (I/I')  for  all  diffraction  maxima  over  2-40 


■tr  m/ 


MAH 

TWI-IKTA 

"n" 

122 

1.2H 

14.111 

1** 

1. 142 

|h,«J(l 

11.1 

l,7hl 

11,11* 

1)14 

11.12* 

7 .  A  74 

341 

12.241 

7.214 

14k 

12.1 

7.010 

Infra-Red  Spectrum 


pectrum  taken  as  a  KBr  pellet  dispersion  on  a  Perkin- 
Elmer  IR  Model  267  at  Medium  Scan  Speed.  See  Fig.  3 
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B .  Solution  Properties  of  WR6026'2HC1  Lot  AF 


L.  Solubilities 


Solvent  Temp  (C°)  Solubility  (mq/ml) 


Water  (-pH  2.3) 

37° 

>200 

pH  2  Sulfuric  Acid 

-25° 

>50 

pH  6  Phosphate  Buffer 

-25° 

>35 

pH  9.4  Borate  Buffer 

37° 

0.088 

Absolute  Ethanol 
** 

-25 

>50 

Isopropanol 

37 

12 

pH  10.9  ( free  base) 

-37 

0.0034 

Octanol  (free  base) 

37 

-276 

Chloroform 

-25 

>25 

2.  Dissociation  Constants 


pK  ,  «  3.58  ±0.03 

Pk“  .  9.79  i  0.15 _ 

3.  Partition  Coefficient  (free  base) 


Octanol,  H„0  (37°C)  -  81,120  (log  P  »  4.91) 
IT/  Spectral  Data 


Solvent  Wavelength  (nm) 

Molar  Absorptivity  (e) 

Water 

258 

20,922 

Normal  Saline 

258 

19,913 

0.01  N  HC1  (pH  2) 

(See  Fig,  4) 

262 

17,548 

1/15  M  Phosphate 

Buffer  (pH  6) 

256 

22,260 

Isopropanol 

264 

23,240 

Acidified  Isopropanol 

289 

20,251 

5.  Proton  Magnetic  Reeonance  Spectrum 


Spectrum  taken  in  D-0  on  a  Varian  Model  EM-360  NMR 
Spectrometer.  See  Fig.  5. 


6.  Osmotic  Properties 


Isotonic  concentration  ■  2S0  mM  (104  mg/ml) 


C.  Solution  Stability  of  WR6026*2HC1  Under  Various  Conditions 

Preliminary  studies  on  the  instability  of  WR6026*2HC1 
in  aqueous  solution  including  spectral  changes  were  reported 
in  Annual  Report  No.  2  (5).  More  recently,  studies  have 
concentrated  on  methods  by  which  WR6026a2HCl  can  be  stabi¬ 
lized  in  solution.  A  variety  of  factors  have  been  screened 
including:  pH;  type  of  light;  use  of  a  nitrogen  purge;  use 
of  clear  or  amber  glass  container;  addition  of  a  chelating 
agent  or  one  of  several  antioxidants. 

1 .  Experimental 

a.  Preparation  of  Solutions.  A  liter  of  pH  2  buffer 
was  prepared  by  dissolving  grams  of  potassium  chloride 
in  distilled  water  along  with  the  addition  of  11.8  ml  of 

IN  hydrochloric  acid.  The  pH  6  buffer  was  prepared  by 
dissolving  8.06  grams  of  potassium  dihydrogen  phosphate 
and  1.32  grams  of  disodium  hydrogen  phosphate  in  enough 
distilled  water  to  make  one  liter.  The  normal  saline 
solution  contained  0.9  grama  of  sodium  chloride  per  liter. 

The  hydroxyethyl  cvllulose-Tween  80  solution  was  prepared 
by  stirring  a  solution  containing  10  grams  of  Tween  80  and 
5.0  grams  of  hydroxyethyl  cellulose  per  liter  with  a  magnetic 
stirrer  until  it.  was  ~:lear.  Standards  of  WR6026-2HC1  for 
daily  standardisation  of  the  liquid  chromatograph  were 
prepared  by  dissolving  150  milligrams  of  WR6026*2HC1  in 
enough  distilled  water  to  make  100  milliliters.  Cither 
2.0,  1.25  or  0.75  milliliters  of  this  stock  solution  were 
further  diluted  with  distilled  water  yielding  concentrations 
of  30,  18.75  or  11.25  raicrograms  per  milliliter  respectively. 

b,  Additives .  Tetrasodium  ethylenediaunine  tetra- 
acetic  acid  was  added  to  either  the  pH  2  or  pH  6  buffer 
solutions  at  a  concentration  of  0.1%  (1.0  gram  per 
liter).  A  variety  of  antioxidants  were  screened  using 
the  following  concentrations  in  either  the  pH  2  or  pH  6 
buffers:  0.01%  and  0.1%  cysteine  hydrochloride;  0.005% 
thiourea;  0.01%  mercapto-l, 2-propanediol  and  0.13% 
sodium  formaldehyde  sulfoxylate. 
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c.  Containers .  Either  clear  glass  or  amber  glass 
ampules  or  vials  were  used. 

d.  Environmental  conditions.  Some  of  the  solutions 
were  purged  by  bubbling  nitrogen  for  15  minutes  through  a 
glass  tube  into  a  100  milliliter  volumetric  flask  con¬ 
taining  the  appropriate  vehicle.  After  the  purged  solu¬ 
tion  was  placed  into  a  vial  or  ampule  the  headspace  of 
each  was  flushed  with  nitrogen  for  30  seconds  prior  to 
sealing  the  container.  Other  solutions  were  not  purged. 
Containers  were  either  exposed  to  normal  laboratory  flo¬ 
ra  scent  light  for  8  to  12  hours  per  day  (Temperature 
range  20-25°C)  or  to  253.7  nm  ultraviolet  light  in  a 
Rayonet  Mini-Photochemical  reactor  (Temperature  25°C). 

In  the  latter  case  the  containers  were  constantly  rotated 
at  5  RPM  past  a  bank  of  four  lamps  at  a  distance  of  about 
one  inch.  The  intensity  specification  of  the  253.7  nm 
lamp  is  1, 3  x  10*  microwatts  per  square  centimeter  2 
inches  frc.i  the  lamp. 

e.  High  Pressure  Liquid  Chromatographic  Assay.  The 
mobile  phase  consisted  of  75%  methanol  and  25^  of  a  0.01 
M  dh  3  phosphate  buffer  prepared  from  0.0088  M  sodium 
dihydrogen  phosphate  and  0  0012  M  phosphoric  acid.  A 
five  micron  Waters  cyano-cclumn  was  used  in  a  Waters 
Radial  Compression  Module.  A  flow  rate  of  3  milliliters 
per  minute  produced  a  retention  time  for  the  peak  of 
interest  of  about  10  minutes.  Injections  were  made  into 
a  20  microliter  loop.  A  wavelength  of  254  nm  at  a  sensi¬ 
tivity  of  0.05  absorbance  units  full  scale  (AUFs)  war 
utilized  for  sample  analysis.  An  external  standardization 
method  was  used  with  a  standard  curve  prepared  each  day 
samples  were  analysed. 

f.  Kinetic  Run  Procedure.  The  starting  concentra¬ 
tion  of  WRo026 • 2HC1  was  always  30  micrograms  per  milli¬ 
liter.  The  several  ampules  or  vials  used  for  each  set  of 
conditions  were  filled  with  bulk  WRb026<  2HC1  solution. 

For  each  time,  the  contents  of  one  ampule  were  analyzed  in 
either  duplicate  or  triplicate.  In  the  case  of  the  vials, 
samples  were  withdrawn  by  syringe.  All  concentrations 
analyzed  at  later  times  were  related  to  the  zero  time 
sample  which  was  set  at  100?;. 


Results  and  Discussion 

It  can  be  seen  that  some  of  the  concentrations  of 
WR6026 •  2HC1  remaining  after  time  zero  are  greater  than  100?;. 
This  is  an  artifact  based  on  several  factors.  Only  single 
ampules  were  sampled  at  any  one  time  and  there  may  have  been 
some  variation  especially  in  light  conditions  from  ampule  to 
ampule.  Even  though  standard  curves  were  run  each  day  samples 
were  analyzed,  a  change  in  chromatographic  performance  could 
cause  these  apparently  incongruous  results.  However,  even  with 
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some  scatter  in  the  points  the  differences  from  one  set  of 
conditions  to  another  is  great  enough  so  that  various 
conditions  can  be  adequately  screened. 

The  stability  of  WR6026-2HC1  in  a  hydroxyethyl  cellulose 
(HEC)/Twe«n  80  mixture  and  in  a  normal  saline  solution  was 
determined  because  these  are  standard  vehicles  for  the  drug  in 
animal  study  work  carried  out  at  Walter  Reed.  It  can  be  seen 
from  the  data  in  Table  l  that  the  solutions  are  best  stored  in 
amber  glass  containers  and  should  be  freshly  prepared  on  at 
least  a  weekly  basis. 

The  data  in  Table  II  demonstrates  the  greater  instability 
of  WR6026 • 2HC1  at  pH  6  compared  to  pH  2  particularly  when  the 
Rayonet  Mini-Photochemical  Reactor  is  used  es  the  ultraviolet 
light  source. 

Table  I.  Stability  of  WR6026*2HC1  in  Saline  Solution  or  an 
Aqueous  Hydroxyethyl  Cellulose/Tween  80  Mixture  Exposed 
to  Room  Light 


Conditions 


KEC/Tveen 


Saline 


■m 

Clear  Glass 

Amber  Glass  Clear  Glass 

Percentage  Remaining 

0 

168 

70 

91 

85 

109 

288 

67 

84 

14 

99 

480 

78 

81 

m 

77 

576 

71 

90 

m 

90 

1008 

66 

58 

- 

42 

Table  II.  Stability  of  WR6026‘2HC1  in  Aqueous  Solution  in  Clear 
Glass . 


Conditions 


pH  2 


pH  6 


i.me  (hrs) 

Room  Light 

UV  Light 

Percentage 

Room  Light 

Remaining 

UV  Light 

6 

afiM 

HttBftfiTiVmil 

48 

- 

ss 

as 

50 

72 

93 

90 

93 

4 

96 

- 

89 

m 

0 

144 

74 

68 

77 

• 

168 

72 

83 

67 

• 

216 

23 

. 

40 

«e 

240 

m 

71 

m 

es 

264 

59 

m 

«e 
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The  enhancement  of  WR6026*2HC1  stability  in  amber  glass 
is  clearly  shown  in  Table  III.  The  difference  between  clear 
and  amber  glass  containers  is  somewhat  mere  apparent  at  pH  6 
than  at  pH  2. 

Table  III.  Stability  of  WR6026*2HC1  in  Nitrogen  Purged  Aqueous 
Solutions  Exposed  to  Ultraviolet  Light  (253.7  nm). 

Conditions 


pH  2 


pH  5 


.me  (hrs) 

Clear  Glass 

Amber  Glass 

Percentage 

Clear  Glass 

Remaining 

Amber  Glass 

0 

24 

100 

91 

95 

85 

48 

* 

92 

78 

93 

72 

- 

94 

52 

84 

96 

87 

92 

71 

92 

120 

80 

m 

m 

as 

144 

85 

m 

- 

es 

168 

79 

89 

an 

87 

240 

- 

92 

- 

84 

The  effect  of  purging  the  solution  with  nitrogen  before 
sealing  the  ampules  is  shown  in  Table  IV.  Again  at  pH  2  where 
WR6026* 2HC1  already  appears  to  be  more  stable,  the  usefulness 
of  a  nitrogen  purge  is  doubtful.  Through  the  first  week  there 
is  little  difference  indicating  the  added  effort  of  purging 
with  nitrogen  is  not  warranted. 

Table  IV.  stability  of  WR6026*2HCl  in  Aqueous  Solutions  in  Clear 
Glass  Ampules  Exposed  to  Ultraviolet  Light  (253.7  nm). 

Conditions 


pH  2 


pH  6 


.me  (hrs) 

No  Nitrogen  Nitrogen  No  Nitrogen  Nitrogen 

Purge  Purge  Purge  Purge 

Percentage  Remaining 

0 

■BBI  (•[•■MU 

mhb  y»i»aa 

24 

- 

100 

- 

95 

48 

- 

as 

50 

78 

72 

90 

m 

4 

52 

96 

89 

87 

0 

71 

120 

• 

80 

- 

■e* 

144 

68 

85 

- 

- 

168 

83 

79 

m 

- 

240 

71 

•a 

m 

m 

264 

59 

MU 

- 

- 
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Since  heavy  metals  frequently  catalyze  photochemical 
or  oxidation  reactions,  ethylenediamine  tetraacetic  acid 
{ EDTA )  was  used  as  a  chelating  agent  to  further  reduce 
their  concentration  in  the  solution.  It  can  be  seen  in 
Table  V  that  in  clear  glass  containers  at  pH  2  the  EDTA  for 
some  unknown  reason  actually  seems  to  decrease  the  stability 
of  WR6026*2HC1  and  at  pH  6  there  is  little  difference.  The 
same  study  carried  out  in  amber  glass  ampules  shows  in 
Table  VI  that  the  addition  of  EDTA  does  little  to  enhance 
the  stability  of  WR6026*2HC1.  Consequently,  its  addition 
to  the  system  is  not  recommended. 

Table  v.  stability  of  WR6026*2HC1  in  Nitrogen  Purged  Aqueous 
Solution  in  Clear  Class  Ampules  Exposed  to  Ultraviolet 
Light  (253.7  nm). 


Conditions 


pH  2  pH  6 

HoHEMA' — CTQjBgg  BoT!BCT — OYTOX 


Time  (hrs) 
- 

24 

48 

72 

96 

120 

144 

168 


Percentage  Remaining 

Too 

100 

100 

SB 

95 

92 

- 

59 

78 

77 

- 

42 

52 

53 

87 

39 

71 

77 

80 

0 

ee 

m 

85 

m 

m 

m 

79 

m 

m 

m 

Table  VI,  Stability  of  WR6026*2HC1  in  Nitrogen  Purged  Aqueous 
Solution  in  Amber  Glass  Ampules  Exposed  to  ultraviolet 
Light  (253.7  nm). 


Conditions 


pH  2 


pH  6 


me  (hrs) 

No  EDTA 

dTl'x  tefrtA 

—tto'EMA - 

TTHTBSta 

Percentage  Remaining 

0 

loo 

Too 

16o 

24 

91 

92 

85 

85 

48 

92 

95 

93 

88 

72 

94 

93 

84 

92 

96 

92 

93 

92 

92 

168 

89 

91 

87 

83 

240 

92 

90 

84 

49 

/ 

I 

I 
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Table  VII,  stability  of  WR6026*2HC1  in  pH  2  Antioxidant  Solutions 
in  Clear  Glass  Exposed  to  Ultraviolet  Light  (253.7  nm). 


Time  (hrs) 

No 

Anti¬ 

oxidant 

.01% 

Cysteine 

HCl 

Conditions 

0.1% 

Cysteine  .005% 

HCl  Thiourea 

Percentage  Remaininc 

.01% 

Mercapto- 

1,2-propanediol 

—  Q 

wlHIilsHSI 

■fiM 

muum 

24 

- 

96 

95 

95 

95 

48 

- 

90 

88 

m 

- 

72 

90 

85 

86 

79 

84 

96 

89 

84 

82 

75 

79 

144 

68 

74 

68 

64 

- 

168 

83 

65 

- 

55 

- 

192 

«B 

■e 

- 

- 

as 

240 

71 

- 

- 

46 

54 

264 

59 

m 

- 

- 

- 

Table  VIII.  Stability  of  WR6026*2HC1  in  pH  2  Cysteine  HC1 
Solution  Exposed  to  Ultraviolet  Light  (253.7  nm). 

Conditions 


Lme  (hrs) 

.01%  Cysteine  HCl 

0.1%  Cysteine  HCl 

Clear  Glass 

Amber  Gla'"*  Clear  Glass 

Percentaoe  Remaining 

Amber  Glass 

— 

100 

24 

96 

108 

95 

110 

48 

90 

• 

88 

mm 

72 

85 

105 

86 

114 

96 

84 

107 

82 

106 

144 

74 

- 

68 

168 

65 

as 

- 

- 

192 

as 

105 

- 

104 

240 

- 

94 

- 

100 

264 

- 

94 

- 

94 

Several  antioxidants  were  tested  using  the  severe  condi¬ 
tions  of  clear  glass  and  ultraviolet  light  at  253.7  nm  as  shown 
in  Table  VII.  It  can  be  seen  that  there  appears  to  be  only  small 
differences  between  using  an  antioxidant  and  not  using  one 
with  this  set  of  conditions.  Table  VIII  compares  the  results 
of  two  concentrations  cf  cysteine  hydrochloride  in  both  clear 
and  amber  glass.  It  appears  that  there  is  little  difference 
between  the  0.01%  and  0.1%  cysteine  hydrochloride  solutions. 
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The  stabilizing  effect  of  amber  glass  is  again  readily  observed 
and  is  probably  more  important  than  the  presence  of  any  anti¬ 
oxidant.  The  data  in  Table  IX  again  demonstrates  the  effect 
of  amber  glass  in  the  thiourea  solutions.  A  more  realistic 
set  of  conditions  is  shown  in  Table  X  where  under  the  effect 
of  room  light  it  is  apparent  that  the  solution  containing  the 
0.01%  cysteine  hydrochloride  is  much  more  effective  in  pre¬ 
venting  the  breakdown  of  WR6026*2HC1  than  either  no  anti¬ 
oxidant  or  the  0.1%  mercapto-1, 2-propandiol . 

Table  IX.  Stability  of  WR6026-2HC1  in  a  pH  2  Solution  of 

0 . 005%  Thiourea  Exposed  to  Ultraviolet  Light  (2S3.7  nm). 

Conditions 


Clear  Glass 

Amber  Glass 

Percentage  Remaining 

5 

■ItTJI 

24 

95 

95 

46 

- 

103 

72 

79 

* 

96 

75 

111 

120 

m 

81 

144 

64 

m 

168 

55 

98 

216 

m 

100 

240 

46 

m 

Table  X.  Stability  of  WR6026*2HC1  in  pH  2  Antioxidant  Solutions 
in  Clear  Glass  Ampules  Exposed  to  Room  Light. 

Conditions 


ime  ( hr s ) 

No 

Antioxidant 

0.01%  0.1%  Mercapto- 

Cysteine  HC1  1, 2 -propanediol 

Percentage  Remaining 

0 

roo 

roo 

24 

a* 

m 

93 

72 

93 

m 

- 

96 

97 

79 

120 

74 

144 

74 

- 

168 

72 

77 

192 

m 

100 

53 

216 

23 

. 

m 

264 

- 

m 

33 

288 

m 

97 

- 

432 

- 

97 

- 

504 

m 

95 

- 

600 

- 

99 

- 
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The  results  for  the  use  of  sodium  formaldehyde 
sulfcxylate  as  an  antioxidant  are  not  reported  since 
the  time  zero  sample  was  devoid  of  any  WR6026* 2HC1. 
This  apparent  adverse  effect  of  this  combination  will 
not  be  examined  any  further. 


3 .  Conclusions 


1.  The  drug  is  most  stable  at  pH  2,  with  0.01%  cysteine 
as  an  antioxidant  in  amber  glass.  A  study  of  0.01% 
cysteine  at  pH2  in  clear  glass  indicated  that  there  was 
no  significant  degradation  in  room  light  after  25  days 
(the  duration  *f  the  study). 

2.  Using  a  N2  headspace  does  not  improve  drug  stability. 

3.  Using  EDTA  does  not  improve  drug  stability. 

4.  0.01%  cysteine  was  the  most  effective  antioxidant 
screened. 

5.  Solutions  of  the  drug  in  HEC/Tween  and  normal  saline 
were  found  to  not  be  stable  in  room  light  and  room 
temperature  for  very  long,  but  stability  was  markedly 
improved  in  amber  glass  containers. 
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APPENDIX  OF  PHYSICOCHEMICAL  DATA 


Figure  1:  DSC  Thennograa  of  KR6026*2HC1  Batch  AF 
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Resume 1  of  Progress 

Effort:  is  continuing  on  the  development  of  a  liposomal 
delivery  system  i o*  WR6Q26*2HC1.  Work  during  this  period  is 
centered  on  sizing  liposomes  by  flow  cytometry  and  freeze- 
fracture  electrcu  .nicroscopy.  Other  work  has  been  concerned 
with  confirmation  a.  entrapment  efficiency  using  radiolabelled 
WR6026*  2HC1 , 

The  dissolution  and  solubility  properties  of  WR171,669*HC1 
are  being  evaluated  further  to  rationalize  the  poor  bioavail¬ 
ability  of  this  compound.  Improvements  in  the  dissolution  test 
methodology  are  being  made  to  make  the  test  less  cumbersome  and 
more  reflective  of  in  vivo  performance  of  WR171,669*HC1  dosage 
forms.  The  solubilIEy~Kas  been  investigated  in  a  number  of 
solvents  and  in  various  pH  media  to  obtain  solvent  conditions 
which  would  permit  use  of  a  lower  volume  of  fluid  for  the 
dissolution  test. 
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Objective 

The  objective  of  this  work,  is  to  formulate  and  produce 
capsules  of  WK636  (Lot  AV)  containing  250  mg  of  anhydrous  drug 
for  use  in  human  clinical  trials. 


Summary 

Capsules  containing  the  equivalent  of  250  mg  of  WR638 
were  formulated  and  produced.  The  formulation  incorporates 
WR638  and  anhydrous  lactose  encapsulated  into  #00  clear  gelatin 
capsule  shells, 

The  weight  variation  test  for  twenty  capsules  (Lot  WRA-09- 
H*  10182)  showed  an  average  fill  of  630.9  mg  per  capsule  with  a 

range  from  582.2  to  691.7  mg.  The  balance  was  tared  with  an 
empty  capsule  shell. 

The  content  uniformity  of  ton  capsules  yielded  an  average 
of  102.9%  of  label  claim  with  a  range  of  99.4  to  110%. 

No  disintegration  test  wae  carried  out  since  the  contents 
of  the  capsule  is  emptied  prior  to  administration  into  an 
appropriate  vehicle. 

USP  requirements  for  weight  variation  and  content  uniform¬ 
ity  were  met. 


Methodology 

The  sample  of  WRC38  (Lot  AV)  was  received  on  October  18, 

1982  and  was  recorded  in  raw  material  receiving  notebook 
number  17.  The  drug  was  assigned  material  lot  number  726-017-726 
and  control  number  GG-102-010,  The  drug  was  stored  in  the 
original  amber  glass  container  in  the  refrigerator  until  use. 

Purity 


The  purity  of  the  drug  was  determined  using  the  iodometric 
procedure  described  by  Lim  (1).  Water  content  was  determined 
using  the  Karl  Fischer  titration  method. 

Formulation  Ingredients 

An  identification  test  was  carried  out  on  the  formulation 
excipient  (i.e.,  anhydrous  lactose,  USP)  according  to  compen¬ 
dial  requirements.  WR638  (Lot  AV)  was  identified  by  its  infra¬ 
red  spectrum  run  in  Nujol.  A  certificate  of  analysis  from  the 
manufacturer  for  the  anhydrous  lactose  is  included  in  Appendix  I, 

p.  1-11. 
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Manufacturing  Procedure 

The  WR638  was  milled  through  a  40  mesh  screen  on  a  small 
Fitzpatrick  mill.  After  milling,  1.69  kg  of  WR638  was  placed 
in  ah  8  quart  V-blender  shell  along  with  1.31  kg  of  anhydrous 
lactose.  This  mixture  was  blended  for  IS  minutes.  Number  00 
Jlear  gelatin  capsules  were  filled  with  640  mg  of  powder  blend 
using  a  Deltay  Manual  Capsule  Filling  machine.  Procedures  are 
described  in  detail  in  Apendix  1,  p.  1-3. 

USP  Methods  and  Requirements 

The  weight  variation  test  for  capsules  is  described  in 
USP  XX  ( 1 ) .  Twenty  capsules  must  be  weighed  individually 
and  the  individual  weights  must  be  within  the  limits  of  90  to 
110%  of  the  average  weight.  This  test  was  conducted  on  the 
capsules  using  a  Mattler  H51  AR  semimicro  balance. 

The  content  uniformity  test  for  capsules  is  described  in 
USP  XX  (2).  Ten  capsules  were  assayed  individually  using  an 
iodometric  titration  method.  The  content  of  each  of  not  less 
than  nine  capsules  was  required  to  be  within  the  limits  of  85 
to  115%  of  the  label  claim. 

No  dissolution  test  was  performed  on  the  capsules  because 
of  the  high  solubility  of  WR638.  Compendial  dissolution  tests 
are  required  for  drugs  or  drug  formulations  which  have  poor 
solubility  which  could  result  in  poor  dissolution  characteris¬ 
tics. 


Results 


Disintegration  Test 

This  test  was  not  performed  since  the  capsule  contents 
are  emptied  into  an  appropriate  vehicle  before  administration. 

Weight  Variation  Test 

The  weight  variation  test  for  twenty  capsules  produced  an 
average  fill  of  630.9  mg  per  capsule  with  a  fill  range  of 
582.2  to  691.7  mg.  The  acceptable  fill  range  is  576  to  704  mg. 

Content  Uniformity  Test 

The  content  uniformity  of  the  capsule  formulation  yielded 
an  average  of  102.9%  of  label  claim  with  a  range  of  99.4  to 
110%. 

Batch  Size 

The  theoretical  number  of  capsules  to  be  filled  in  Lot 
wra-09-10182  was  4844  capsules.  The  actual  number  filled  after 
manufacturing  losses  was  4695. 
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Packaging 

Twenty-five  capsules  were  placed  into  two  ounce  glass 
amber  prescription  squares.  The  void  space  was  filled  with 
Rayon  Pharmaceutical  coil. 

Labels 


The  label  was  prepared  as  per  instructions  and  is  shown 
on  p.  1-2  of  Appendix  I. 

Conclusions 


The  capsule  formulation  of  WR638  met  all  compendial 
requirements . 
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Resume 1  of  Progress 


There  is  continuing  effort  on  the  development  of  the 
WR6Q26 • 2HC1  liposome  drug  delivery  system.  Special 
attention  was  given  to  the  reproducibility  of  the 
assay  and  aliquot  withdrawal  for  administration. 

Such  reproducibility  studies  are  in  preparation  for 
further  animal  trials  of  liposome  entrapped  WR6G26. 

These  trials  may  require  removal  of  unentrapped  drug 
at  the  time  of  administration,  hence  requiring  studies 
to  determine  how  reproducibility  the  aliquots  can  be 
withdrawn  from  a  liposome  batch,  washed  and  assayed 
for  content. 

Polyvinylpyrolidone  (PVP )  coprecipitates  of  radiolabelled 
WR171 , 66S  *HC1  were  prepared  for  oral  absorption  studies 
in  dogs.  Since  the  PVP  coprecipitates  of  this  compound 
have  dissolution  rates  much  higher  than  pure  drug,  it 
was  deemed  valuable  to  determine  whether  the  in  vitro 
dissolution  difference  would  be  reflected  in  Tn  vivo 
bioavailability  differences.  To  this  end,  capsules  of 
PVP  coprecipitates  of  ^C-WRlTiee^HCl  were  prepared 
and  sent  to  WRAXR  for  evaluation. 
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Objective 

The  objective  of  this  work  is  to  formulate  and  produce 
coated  250  mg  and  identical  placebo  tablets  of  WR18Q,490‘H3P04 
(lot  AD)  for  use  in  human  clinical  trials. 


Summary 

Tablets  containing  the  equivalent  of  250  mg  of  WR180, 

409 • H3PO4  and  matching  placebos  were  formulated. 

The  weight  variation  test  for  twenty  uncoated  tablets 
containing  active  ingredient  (Lot  WRA-10-02282  )  showed  an 
average  weight  of  513.6  mg  per  tablet  with  a  range  from  496  to 
527  mg.  The  weight  variation  test  for  twenty  uncoated  placebo 
tablets  (Lot  WR-11-02283)  showed  an  average  weight  of  523  mg 
per  tablet  with  a  range  from  506  to  549  mg.  USP  requirements 
were  met. 

The  content  uniformity  of  ten  individual  uncoated  tablets 
produced  an  average  of  245.6  mg  of  WR130,409*H3P04  per  tablet 
(98.2%  of  label  claim)  with  a  range  from  228.0  mg  (91.2%  of 
label  claim)  to  251.5  mg  (100.6%  of  label  claim).  UPS  require¬ 
ments  were  met. 

Disintegration  tests  carried  out  on  the  coated  active  and 
coated  placebo  tablets  yielded  disintegration  times  of  2.45 
and  2.55  minutes  respectively  for  six  tablets. 

Dissolution  testing  carried  out  on  six  coated  active 
tablets  showed  the  average  percentage  of  drug  dissolved  in  ten 
minutes  was  90.6%  (range  82.9  -  95.2%)  and  in  70  minutes  the 
average  percentage  dissolved  was  99. ]%  (range  96.6  -  100.7%). 


Methodology 

The  sample  of  WR180,409'H3P04  (Lot  AD)  was  received  on  9 
Feb.,  1983  and  was  recorded  in  raw  materials  receiving  notebook 
number  17.  The  drug  was  assigned  material  lot  numbers  960-Q71- 
960  and  control  number  HH-023-096.  The  drug  was  stored  in  the 
original  amber  glass  containers  in  the  refrigerator  until  use. 

Purity 

The  purity  of  the  drug  was  taken  as  99.1%. 


Formulation  Ingredients 

The  WR160 , 409 • H3 PO* ,  Lot  AD,  was  identified  by  matching 
both  infrared  and  ultraviolet  spectra.  Identification  tests 
on  the  formulation  ingredients  were  carried  out  according  to 
compendial  requirements  where  possible  and  are  reported  in 
Appendices  I,  II  and  III.  In  the  case  of  Amberlite  IRP-08, 
potassium  was  identified.  For  the  methylene  chloride,  the 
specific  gravity  was  determined.  Certificates  of  analysis 
are  present  in  the  batch  records.  All  materials  were  correct. 

Manufacturing  Procedure 

Tht;  250  mg  formulation  (WRA-10-02283 )  was  produced  by 
mixing  580.2  gm  of  WR180,409-H3P0«  (Lot  AD);  201.25  gm  of 
Avicel  PH  101,  NF;  172.5  gm  of  hydrous  lactose,  USP;  and  5.75 
gm  of  magnesium  stearate,  NF  m  an  8  quart  V-blender  for  two 
minutes.  This  blend  was  then  slugged  using  a  Colton  4-station 
tablet  machine.  After  breaking  the  slugs,  the  blend  was 
passed  through  a  20  mesh  screen  and  transferred  to  the  8  quart 
v-blender.  At  this  point  an  additional  201.25  gm  of  Avicel  PH 
101  was  added  along  with  23  gm  of  Amberlite  IRP88,  NF;  and 
2.88  gm  of  magnesium  stearate.  The  mixture  wes  blended  for 
two  minutes  and  an  additional  2.88  gm  of  magnesium  stearate 
was  added.  Blending  again  continued  for  two  minutes.  The 
tablets  were  punched  using  7/16  inch  deep  concave  punches  on 
the  Colton  4-station  tablet  machine.  Procedures  are  described 
in  detail  in  Appendix  I,  p.  1-2. 

The  matching  placebo  tablets  (WRA-11-02283 )  were  produced 
by  mixing  7.0  kg  ‘of  microcrystalline  cellulose,  NF  (Avicel  PH 
101);  3.0  kg  of  hydrous  lactose,  USP;  200  got  of  Amberlite 
IRP-88,  NF;  and  5C  gm  of  magnesium  stearate  in  a  3  cubic  foot 
stainless  steel  V-blender  for  two  minutes.  An  additional  50 
gm  of  magnesium  stearate  was  then  added  and  blending  continued 
for  another  two  minutes.  The  tablets  were  punched  using  7/16 
inch  punches  on  the  Colton  4-Station  tablet  mchine.  Proce¬ 
dures  are  described  in  detail  in  Appendix  II,  p.  1 1-2. 

Both  the  active  and  placebo  batches  were  coated  green. 


The  solvent  system  for  the  solvent  film  coating  solution 
consisted  of  8.0  kg  of  methylene  chloride  and  4.16  kg  of 
absolute  alcohol,  USP  in  a  stainless  steel  container.  To  the 
solvents  338  gm  of  hydroxypropyl  methylcellulose,  15  cps,  NF; 

"3  gm  of  ethylcellulose ,  10  cps,  NF;  and  52  gm  of  tnacetin, 
food  grade  was  added  and  mixed  for  10  minutes.  The  container 
was  then  tightly  closed  and  allowed  to  set  for  two  hours  before 
use.  The  green  Colorcon  color  concentrate  suspension  (Formula 
K-1-3335-A)  was  mixed  with  a  high  speed  mixer  for  15  minutes 
and  377  gm  was  added  with  mixing  to  the  previously  prepared 
polymer  solution. 
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The  active  and  placebo  tablets  were  film  coated  using  a 
Freund  Mode;  Ki" '-48  Hi-Coater.  The  temperature-time  curves 
for  the  spiv.-  .  process  are  included  in  Appendix  III. 

USP  Methods  and  Requirements 

The  weight  variation  test  for  tablets  is  described  in 
USP  XX  (1).  Twenty  tablets  must  be  individually  weighed 
and  the  individual  weights  of  not  more  than  two  tablets  can 
differ  from  the  average  weight  by  not  more  than  5%  for  tablets 
weighing  more  than  324  mg.  No  single  tablet  can  differ  by 
more  than  10“ .  This  test  was  conducted  on  uncoated  active  and 
placebo  tablets  using  a  Mettler  H51AR  semimicro  balance  accord¬ 
ing  to  the  USP  XX  requirements. 

The  content  uniformity  test  for  tablets  is  described  in 
USP  XX  (1).  Ten  tablets  analyzed  individually  must  have 
contents  within  the  limits  of  85.0  to  115.0  percent.  A  UV 
spectrophotometric  assay  was  utilized. 

The  disintegration  test  for  tablets  is  described  in 
USP  XX  (1).  Six  coated  tablets  from  both  the  active  and 
placebo  lots  were  tested  using  900  cc  of  distilled  water  at 
37°C  as  the  medium. 

The  dissolution  test  for  tablets  is  described  in  USP  XX 
(1).  Six  coated  tablets  (WRA-10-02283 )  were  tested  using 
dissolution  apparatus  number  one,  1000  ml  of  0.1  N  HC1, 
a  temperature  of  37°c  ana  a  rotational  speed  of  100  rpm.  Due 
to  interference  with  the  WR180.409  assay  from  the  green  film 
coating  a  high  pressure  liquid  chromatographic  assay  was 
developed  and  used.  The  assay  used:  a  Hamilton  PRP-1  column; 
a  mobile  phase  consisting  of  75%  methanol/25%  of  a  1%  phos¬ 
phoric  acid  solution;  flow  rate,  1.5  ml/minute;  a  20  m1  loop 
m;ector  and  a  UV  detector  at  254  nm. 


Results 


Weight  Variation  Test 

The  weight  variation  tc3t  for  twenty  uncoated  tablets 
containing  active  ingredient  (Lot  wra-10-02283)  showed  an 
average  weight  of  513.6  mg  per  tablet  with  a  range  from  496  to 
52”^  mg.  The  weight  variation  test  for  twenty  uncoated  placebo 
tablets  (Lot  WRA-11-02283 )  showed  an  average  weight  of  523  mg 
per  tablet  with  a  range  from  506  to  549  mg. 

Content  Uniformity  Test 

The  content  uniformity  of  ten  individual  uncoated  tablets 
produced  an  average  of  245,6  mg  of  WR180,409*H3P0«  per  tablet 
(98.2?;  of  label  claim)  with  a  range  from  228.0  mg  (91.2%  of 
labex  claim)  to  251.5  mg  (100.6%  of  label  claim). 
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Disintegration  Test 

Disintegration  tests  carried  out  on  the  coated  active  and 
coated  placebo  tablets  yielded  disintegration  times  of  2.45 
and  2.55  minutes  respectively  for  six  tablets. 

Dissolution  Test 

The  average  results  for  six  coated  tablets  along  with  the 
range  of  the  percentage  dissolved  is  shown  in  Table  1  and 
plotted  in  Figure  1. 

Batch  Size 


The  number  of  250  mg  WR180,409*HaP04  tablets  manufactured 
in  Lot  WRA-10-02282  was  2102.  The  number  of  placebo  tablets 
produced  in  Lot  WRA-11-02283  was  19,694. 

Packaging 

Twenty-four  tablets  were  placed  into  7  dram  amber  glass 
vials.  The  void  space  was  filled  with  Rayon  pharmaceutical 
coil. 

Labels 


Labels  were  prepared  as  per  instructions  and  are  shown  in 
Appendix  I,  p.  1-1  and  Appendix  II,  p.  IX-1. 


Conclusions 

The  tablet  formulations  for  active  WR180,409*HaP04  and 
matching  placebos  meet  all  compendial  requirements  for  tablets. 
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Table  1.  Average  Percent  of  WR180, 409  ‘HaPO,, 
in  solution  with  time. 


Time  (Min) 

Percent  Dissolved  i  S.D. 

0 

0 

10 

90.6 

± 

4.7 

20 

94.5 

± 

3.7 

30 

96.5 

± 

2.6 

^  50 

98.1 

± 

2.0 

70 

99.1 

± 

1.4 

90 

99.6 

± 

0.8 

120 

100.0 

i 

0 

TIHE(MIN) 


Figure  1 


Average  dissolution  profile  of 
WR180 *  409 •  H i POi,  coated  tablets. 


Appendix  I 


Manufacturing  Formula  and  Quality  Control  Teats  on  WR180, 
4a9*H,P0«.  250  mg  Tablets  (Lot  WRA-1Q-02283) . 
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Purity 

Purity  of  WR  1  80 , 409  * H3?04  Lot  AD 

Takan  aa  99. IS  from  SRI  Raport  No.  293 
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In-Process  Analysis  of  Powder  Bland 


i*«r 


IN-PROCESS  CONTROL 
(Analyaia  of  Powder  Mix) 

Item  WR1B0.409,  HjP04  tablet*.  250  mg. 

Lot  No. :  VRA- 10-02283 

Quantitative  UV  Analyaia:  249.46  mg/315  eg. 
Teat  Reiul t :  OK 

Amount  of  Retained  Sample!  10.0  ga. 

Control  No.;  WRA-0S7-O33 
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Weight  Variation  of  Finished  Tablets 
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WEIGHT  VARIATION  OF  FINISHED  TABLETS 


Item:  WR180 , 4 09 • H3PO4  ,  2  50  mg  tablets 

Lot  No.:  WRA-10-02283  (uncoated) 


No. 

mg/ tablet 

No  . 

mg/ tab  let 

1 

504 

11 

515 

2 

509 

12 

513 

3 

496 

13 

512 

4 

512 

14 

519 

5 

518 

13 

509 

6 

513 

16 

516 

7 

515 

17 

504 

8 

514 

18 

515 

9 

512 

19 

526 

10 

523 

20 

527 

Average  Weight:  513.6 

mg/tablet 

Deviation 

from  low  (496 

mg)  - 

3 .431 

Deviation 

from  high  (527  mg)  ■ 

2.61 

Control  No.:  .WRA-90-033 
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Content  Uniformity  of  Finished  Product 
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DISINTEGRATION  TEST 

Item!  WR1B0.409,  H3PO4,  230  mg, 

Lot  No. i  WRA- 10-02283 

Medium:  900  ml  distilled  water 

Temperature:  37°C 
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Temperature:  3’°C 
Speed:  100  rpm 
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Lot  WRA- 10-02283 


Amberlite  IRP-88,  Rohm  &  Haas,  Lot  31040 
PS  #  H949-01 7-949 


Idsntif test  ion  Tsstt  P**««d  for  Potassium 

HH-023-085 

(Csrtlf teats  of  analysis  sttschsd) 
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Jan*  10,  1982 


P 


Ambsrlit*  IRJP-88 
(Polscrilin  Potassium  NF) 


Amberlite  IRP-88,  *  weakly  acidic  cation  exchange  reain  in  the  potassium 
form  used  as  a  tablet  disintegrant  in  pharmaceutical  preparations,  is 
covered  by  a  Monograph  in  the  National  Formulary  as  Polacrilin  Potassium 
NF.  More  specifically,  the  Monograph  will  be  found  on  page  380  o? 
Supplement  3,  USPXX/NF  XV. 

The  attached  spec i f icat ion  values  apply  to  Amberlite  IRP-88  and  are  in 
compliance  with  the  com  pendial  spec i f ic at  ions  in  USPXX/NF  XV,  If  you 
require  additional  information  concerning  this  material,  pleas*  contact 
Gerald  D.  Button  at  our  corporate  address,  Independence  Mall  West, 
Philadelphia,  Pennsylvania  19105.  Mr.  Button's  telephone  number  is 
(215)  592-369R  . 


Youra  truly, 

Boris  Cuthezahl,  PhD. 
Ouality  Control  Msnager 


BG :car 


■  »owm  i*n  HUK 
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ROHM  ANP  HAAS  COMPANY 


Customer  Specifications  far  Ambarlita  IRP-B8  (Polecrilin  Potassium  NF) 


Minimum  Maximum 

Lota  On  Drying  —  10Z 

Particle  Six* 

Retained  on  #100  Sieve  (U.S.  Standard)  —  1Z 

Retained  on  #200  Sieve  (U.S.  Standard)  —  30Z 

Potaaaiun  aa  Potassium  Sulfate  46Z  S6Z 

Sodium  —  0.2Z 

Heavy  Metal ■  —  20  ppm 

Iron  —  100  ppm 

♦Arsenic  —  3  ppm 


Note:  The te  tpec if icat iona  are  eonaiatent  with  the  compendial 

ipecif icat ion*  at  preaented  in  USPXX/NF  XV,  Supplement  3. 


♦  Rohm  and  Haaa  Company  doea  not  analyxe  Amber lite  IRP-88  routinely  for  artenic. 
A  great  deal  of  historical  data  shows  that  there  ia  essentially  no  arsenic  in 
this  product. 


Boris  Cuthezahl,  PhD. 
Quality  Control  Manager 


no., 

June  10,  . "»7 
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The  University  of  Iowa 

Iowa  C'  »  low#  i;?4? 

College  of  Pharmacy 
Daperunent  of  Phifmaceolieal  Sarv'ca 

(319)  333*4920 

ATFROVAt  FOR  SHIPMENT  FORM 

Product  Name?  VR-I R0.4QQ 

Lot  Number:  _ W*A-10-o;;33 

Container  Sice:  7  draa  Aaber  Clam  Vlalt 

DosjRe  Fora:  _ Tnblef 

Acceptable  Container:  3 ? 

Rejects:  n 

Total  Units  Shipped:  31  x  74 

Date  Shipped: _ March  1QR? _ 

Nir.e  and  Address  of  Receiver: 

D  r_.  _la»  rr>‘_  r  1  e  ch.ensteln 

_ Fores t  Glen  AnncM  BMe,  3nn;  Rrpokvtlle  Rd . 

_ '-'alter  ?>*H  Arnr  Institute  of  Research 

Silver  Sprlnc,  HD _ 705 10 


,v**- 
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vu 
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Pbarnaceut  lea  1  Services 

Unlverilty 

o 

••k 

►4 

o 

r 

Collect’  of  Pbsrma.’v 

Iowa  City, 

Iowa 

PRODUCT  RELEASE  FORM 

Pert 

Product:  WRIJi'.-OJ’H.PO 

_ _ CSD  ruble  tn _ 

I'l’.t*  Received  bv  Warehouse : 

Cusrt  itv 


».irt,,ir>us*  ■  PI. ic i*  this  product  In  quarantine.  Please  natch  this  font  with  the 
release  fora  before  placing  the  product  in  use. 

Part  A  remains  with  product  until  released. 


(Detach  along  dotted  line) 

PRODUCT  RELEASE  FORM  Pa 

1’  i r r  3  rum, tins  with  Quality  Control  Department  Analysis  Sheets 
Product:  WR.130.u09’ H^PCU  250  mg  tablets 

L.-t  So.:  o-nr.'A'i  _  _  _  _ 


dutch  3 ice:  iw  tablets 


W  i r« ■Motist? :  Ploose  (release,  del 
quarantine*; - 


Signature:  / 

Date  Released: 


f.)  this  product  and  remow*  from 

'r7  ^  -  'i-k: 


nwwJMiiMwiHiwwirnii 
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i:-4 


Tho  University  of  Iowa 

.,*ic  n  loot  jrrtr 


Cj  'eg*  ol  Phjrmocy 

Otpt'imtm  ol  Pnt'mjftcuiicai  Safvica 

(3181  153-4330 


m 

fVEr.l 


Utf 


IN-PROCESS  CONTROL 

I  tom:  P la.*.*  bo  tablets  for  VR1S0  ,*09  ,  HjPO^ 

%;  Lot  No .  :  WRA-Il-0:283 

Cu.int  ltatlve  Analyst*:  VR1 90 ,40V , H3 wasn't  detected 
Control  No.:  WRA-89-033 


The  University  of  Iowa 

i'  **  C'»*  s?r«? 

II -5 

Comge  of  Ph.,T.«,  Variation  of  Finished  Tablets 

D«p»flm«n!  ol  Ph*rm«coutlc*l  Service 

(310)  353-4320 


WEIGHT  VARIATION  OF 
FINISHED  TABLETS 


Item!  Placebo  tablet!  for  WP.180 ,409  .HjPO^ 
Lot  No.!  WRA-11-02283 


No. 

ratt/tablct 

No. 

oik/  tablet 

1 

529 

11 

521 

<5 

51b 

12 

508 

3 

522 

13 

525 

•it 

538 

14 

549 

5 

515 

15 

525 

6 

524 

16 

525 

■4 

/ 

518 

17 

513 

8 

54  2 

18 

525 

9 

506 

19 

526 

10 

519 

20 

513 

Average  Weight:  322,95  mg/ tablet 

Deviation  from  low  (506)  ■  3.25* 
Deviation  from  high  (549)  *  4.97S 

Control  No. :  WTU-99-033 


i 


Lot  WRA-1 1-02283 


II  -7 

D.it.i  Sheets  tor  Spec  if  io.it  ions  ”f  Exo.  lpients 
Avicel  PH  101,  FMC,  Lot  1301 

PS  1/  H988  -0  1  7-  988 

Identification  Test:  Passed 

HH -023-124 


(Certificate  of  analyst*  attached) 


1 1  -  a 

KMC  COKPORAT ION 

Food  4  rhurBacuuticil  Products  Dlvlulon 
1301  Og 1 e  t  own  Road 
Newark,  Delaware  19711 


PRODUCT  QUALITY  CONTROL  REPORT 


PRODUCT:  AV1CEL  PB -101  LOT  NO:  1301 

Microcry* tallln*  Callulo**,  N.F.  DATE  : 1 / 1 0/83 


,  Idenc  i f lc* t ion 


Conforms  to  NP  XV 


Loa*  on  Drying,  X 
Heavy  Mttal*,  ppa 
Residue  on  Ignition,  ppa 
Water  Solubl*  Substances,  ug/Sg 
Particle  Si**,  VT.  Z  +  60  a**h 
WT.  X  +  200  a«ah 
PH 

Assay,  X  callulo** 

Starch  T«*t 

Retained  on  *  screen  having  37  ua 
Idsotif icfltion 


3.6  -  4 . 1 
<10 
45 
4.5 
<0.1 
15  -  23 
6.1 
98.8 

nsgativa 

opening* ,  wt .  Z  y*  5 

passe* 


(J.S. 


R.  B.  Worts 

Quality  Control  Manager 


1 1  -  9 


lot  WRA-  1  1 -02  2  83 


Avicel  PH  101,  FMC,  Lot  1114 
PS  #  M-684-0 16-684 

Identification  Test!  Passed 

2-041-018 

(Certificate  of  analysis  attached) 
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KMC  CO  HI’ 0  HAT  1 CN 

ruuil  &>  Pharmaceutical  1‘roduct*  Division 
1301  Oglecovn  Road 
Newark,  Dalawar*  19711 


PRODUCT  QUALITY  CONTROL  REPORT 


PKODUCT:  AVICEL  PH-101 

Microcrystalline  Cellulose,  N.F. 


LOT  NOJ 

DATE  !  4/9/81 


Identification 


Conforms  to  NF  XV 


Loss  on  Drying,  Z 
Heavy  Metals,  ppm 
Residue  on  Ignition,  ppm 
Water  Soluble  Substances,  mg/5g 
Particle  Size,  WT.  2+60  mesh 
WT.  Z  +  200  mash 


2 . 3*  4.4 


^0.1 


11-29 


i.uaay,  cellulose 


Starch  Test 


>L't  Jincd  on  a  screen  having  37  um  openings,  wt.  2 
'icntification 


38.6 


necat.vo 


pastas 


•• 

R.  8.  WortCJ 

Quality  Control  Manag^afy, _ 

cepr 


/ 


Lactose  ,  U  .  S  .  P 


Identification 


Lot  WRA-1 1-02283 

11-11 

,  Hydrous,  Sheffield,  Lot  2NB24 
PS  It  M-808-0  1  7-808 

Test:  Passed 

CG- 1 1 2-092 

(Certificate  of  analysis  attached) 


\ 
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SHEFFIELD  PRODUCTS  I'HUTOCOl  OF  ASSAY 

!sssssssasssssa*s*a*ssssssss**5sssserss*sas**ssssssasssssrssssas»sassi 


CUSTOMER!  HNIVFRSITY  OF  1  UaA 
ADDRESS!  COLl  EGE  OF  PHAk-UCy 
IOWA  Cl  TV  !<»ttA  522R2 
ATTN  MART  HANSt* 


PRUDUC  T  t  LACTOSE  U.S.P.  HTUMUHS  **05 

LOT  NO..1  2NM2<I 
CUSTOMER  ORDER  NU .  t 


DATE  SHlPMLfi: 
NU'<RF®  OF  (ikiidSt 
INVOICE  NO. I 


RESULTS  OF  ASSAY  .vHEHL  APPL1C4HU  TO  PROOUCT  5HIHPEU8 


CHL “IT  AL/ PHYSICAL 


SOL  UM  1 1  IT  Y  ,  . . PASS 

Ml  I  5 T llk£  % .  *  5.P2 

ASH  . . .....  d.llSA 

HF  A  V  Y  M£  1  At  . . <•>  PP'4 

SPECIFIC  . .  **.iR 

AC  I  ill  . P*SS 

PH  II  ox  SOL  .) . “  '4  -  «.s 


COLON . . 

clarity  of  solution . pass 


M I C  FTOrt  I OL  Of’  I C  A  L 

SIAM).  PLATE  COUNT., ,«100/RPAM 


T  HP  BMtJPHILt  COUNT . PASS 

F,  COL  I . .  •  •  NHJ  A  T I  V) 

SAL  MONFI.LA . NEGATIVE 

PIT|  o.  . . .  ,  <50/GM  A** 


OATEJ  03/15/02 


SHtFFIELO  PRODUCTS,  BOX  6iU,  NORWICH,  NY  13815  KRAFT  INC, 

::3::38:x:::::::::t:::xsi::3)3ixiiiiXii((i3xti«i:t:s::iiiZ3iS3iiitszxiis 

THE  INFORMATION  HEREIN  IS  IRUt  A  ACCURATE  TO  THE  HEST  OK  0U»  KNOWLEDGE. 
HONtVER,  BOTH  THE  INFORMATION  5  PRODUCT  ARE  OFFERED  WITHOUT  WARRANTY  OH 
GUARANTEE  AS  TO  ANY  specific  USE.  NOTHING  HEREIN  SHALL  BE  construed  as 
A  RtCUMMfeNOAI ION  TO  USF  ANT  PRODUCT  IN  VIOLATION  OF  ANT  PATENT  RIGHTS, 


n-13 


Lot  WRA-i 1-02283 


Magnesian  Stearate,  N.F.,  Ma 1 1 inckr od t  ,  Let  KMSZ 
PS  #  M-364-0  l  7-364 

Identification  Test:  Pasted 

DD-042-096 

(Certificate  of  analyals  attached) 


.  4.  . 
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IViaHinckrorli,  Iivj. 


I'Aiti  ,  lit  I  A'.S 


I'  0  l'0»  >' 


ITLM  -  MACNKSIUM  STLAHATE  M 


r;nnr.  U' >t, 
lot  risz 


I'KSTS 


'.■il.U .. 


* 


ldcnc 1 f icaclon 
l.utia  on  drying 


I’.isscs  toM. 


i.hi,. 


Load  (I'b) 


loss  i iiun  o.nuoi: 


A  s.iy  (MtfO)  7 .  7  I 

S  l  u  v «  tosc  US  M. in  J. i  id  •  3.' »  Mo-ii  M'f.O.  1 1 1  r  • 


ii  i  -  lion  .  ■  i  t  i  i  i .  j  i  li  i  i 
■  1 1 1 . 1  i  S  1  1  i  i 1 1  llii  >  1 1  •  ;  i  k  !  iti  , 


TiJ  Duoow- . 

,lwiiij^x'  r  s  .j  1 1 1  l  •  C* ':il  i 
Mill  incf.r.iJt .  I;u  . 
I'.in  s ,  Kvni '  .  A  • 

is 


•KV' 
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Loc  WRA-1 1-02283 


Anberlice  IRP- 
PS 

I  dand  f  ica  e  ion 


83,  Rohm  &  Haas,  Loc  31040 
#  M-949-01 7-949 

Taat:  Paaaad  for  Poeaaalua 

HH-023-085 


(Cartlflcaca  of  analyala  aetachad) 


!Uc*al 

Par'iel#  Bitti  : 

—  -  8»mh>m  -xt-aoft  «*«h 
on  aanh 
Sataiaad  on  p?S  Mflh 


lorn  than  1  pna 


^  :m  t .uu  i  inns  uni_nwnni:  v/nLLi-Y  m»c. 


*  l*'.M  .  ’  1’  ,  17.  V 
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June  10,  1982 


Amber lie*  IRP-88 
(Polacrilin  Potaaaiua  Nf) 


Amber! it*  IRP-88,  a  weakly  acidic  cation  exchange  reain  in  the  potaaiium 
form  used  aa  a  tablet  dia integrant  in  pharmaceutical  praparat iona ,  ia 
covered  by  a  Monograph  in  eh*  National  Formulary  aa  Polacrilin  Potaaaitan 
NF.  More  apec it ical ly,  eh*  Monograph  will  b.  found"  m  pagoSW  o l 
Supplement  3.  USPXX/NF  XV. 

The  attached  apec i f icat ion  value*  apply  tv  Amber 1  it*  IRP-88  and  ar«  in 
compliance  with  the  romuendial  apec i ficat iona  in  USPXX/NF  XT.  If  you 
reouire  additional  information  concerning  thia  material,  pl*aa*  contact 
Gerald  D.  Button  at  our  corporate  addreaa,  Independence  Mall  Weat, 
Philadelohia.  Pennavlvania  19105.  Mr.  Butt"*'*  telephone  number  ia 
(215)  592-369R, 


Youra  truly, 

63 

Borii  Gutheaahl,  PhD. 
Quality  Control  Manager 


BG.car 


suesiOi*m>  o*  ao»  -  and  haa*  comaamv 
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HOIIM  AW  HAAS  COMPANY 


Customer  Specification*  for  Amber! it*  IRP-8;.  (Polacrilin  Potassium  NF) 


Minimum 


Maximum 


Loa*  On  Drying 
Particle  Sis* 

Retained  on  #100  Sieve  (U.S.  Standard) 
Retained  on  #200  Sieve  (U.S.  Standard) 

Potassium  a*  Potassium  Sulfate 

Sodium 

Heavy  Metal* 


*Ar  aenic 


20  ppm 
100  ppm 
3  ppm 


Note;  These  specifications  are  consistent  with  the  compendial 

specification*  as  presented  in  USPXX/NF  XV,  Supplement  3. 


♦  Rohm  and  Haas  Company  does  not  analyse  Amber! it*  lRf-88  routinely  for  araenic. 
A  great  deal  of  historical  data  shows  that  there  is  essentially  no  arsenic  in 
this  product. 


Boris  Guthetshl,  PhD. 
Duality  Control  Manager 


PG:car 

June  10,  1982 
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The  University  of  Iowa 

low*  &ly  low*  52? <2 


Approval  for  Shipment  Form 


Collogt  of  Pharmacy 

D*purlmanl  of  Pharmaceutical  Sarvlca 

(31 S)  353-4520 


APPROVAL  FOR  SHIPMENT  FORM 

Product  Nano:  _ PLACEBO  FOR  WE- 180. 409 

Lot  Numbers  WRA- 11-0228 3 _ 

Container  S'  *•:  7  draw  Amber  Claee  Viale 

Dotage  Fore  i  Tablets 

Acceptable  Containers  12 

Rejects s  Q 

Total  Unite  Shlppads  12  «  24 

Date  Shlppads  29  March  1983 

Name  and  Addraea  of  Receiver: 

- Dr*.  Larry,  Fleckeiutflln _ 

_ loxeAUllan  Annaau  *14*.  ton-  *y««inr<na  Rd . 

_ y Alter. Samd  .Army,  lattltuu.  nt-aumarch-. 

_  .aUv>C.anclntw.m-2Q9ia _ 


Approval  of  Shipment  bps 
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Produce  Release  Form 

Pharmaceutical  Services  University  of  Iowa 

College  of  Pharmacy  Iowa  city,  Iowa 

PRODUCT  RELEASE  FORM  Part  A 


Products  - HRlflfl..4Q9‘H3PO^  £XjL*ba  UhltLA _ 

Lot  No-! - WRA-11-02283  _ _ 

Batch  S1“!  _ 2ft».QflO -tablets. _ 

Date  Recelvad  by  Warehouse :  ____________ 

Quantity _ Size 


Warahousas  Place  this  product  in  quarantine.  Please  match  this  form  with  the 
release  form  before  placing  the  product  lr.  use. 

Part  A  remains  with  product  until  released. 


(Detach  elong  dotted  line) 


PRODUCT  RELEASE  FORM 


Part  B 


Part  B  remains  with  Quality  Control  Department  Analysis  Sheets 
Product:  WRlRQ.4(J9‘HjP0f  Placebo  tablets _ 


Lot  No. : 


WRA-11-022S3 


Batch  Size: 


20,000  tablets 


Warehouse:  Please  (<«l<es^7  desfrwyt  -re.  Seem  te  erfg.)  this  product  and  remove  /-from 
quarantinfrr"" 


Signatures  Q 

i-zV- 


Dete  Released: 


46 


Appendix  III 


Manufacturing  Formula  for  Tablet  Coating  Solution  for 
WR180 >  409  *H 3PO 4  250  mg  Tablets  (Lot  WRA-10-02283)  and 
Matching  Placebos  (Lot  WRA-11-02283) . 


III-l 

Coating  Formula 


i  *  u.  i  /e  1 


»««• _ «»„ 


COATING  PAHAMI'TE*  HATCH  PtCOAB 


t  in|  ronuUi 

NATtAIAt _ 8  Ww  CAAMi 


Hhr-'C  r:'.f i 

U 

i°cf>  i 

06 

7* 

MUA*.(*u2Jtvtr 

* to 

HiO 

*1.5 

pooo 

*■<* 

?*n 

r AAo*xfc^ 

(?  H 

^z- 

LOT  * 

CONTROL  * 

m.  date 

sri-nt 

Afi-  QhOSL 

6Z90O 

rr->?j3-v30« 

»-«»-*  r 

MS7HS? 

XX -031-  0/7 

‘10‘Ui'i 

arj-o3>oitf 

T*  H-tS" 

MOtfW 

H  H  -oil-lb* 

t-io-rs- 

4l&-  I0)-I0£ 

Temperature-Time  Spravimi  Curves 


TIME  IHXMUTtSI 


Ill— 7 


Data  Sheets  for  Specifications  of  Ingredients 
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Methylene  Chlorldv,  AR  Grade,  Baker,  Lot  209624 
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Identification  Teeci  Pained 
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Absolute  Alcohol,  USP,  AAPER,  Lor.  #81M28 
PS  #  M-031-018-031 


Identification  Teeti  Paaaed 

11-033-017 

(Certificate  of  analyala  attachad) 
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AAPER  Alcohol  and  Chemical  Company 
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CERTIFICATE  OF  ANALYSIS 

ATTN:  University  of  Iowa 

m  Purchasing  Department 

■  Iowa  City,  Iowa  52242 

ETHANOL  PURE  200  PROOF 

USP  SR. 


Lot  481H28 

Customer's  Order  No.  Y07991 
Date  Shipped:  2-24-82 

Ethyl  Alcohol,  Strength 
Acidity.  X 

Permanganate  Time  (min.) 

Non-Volatile,  X 
Water  solubility 
Water  Insolubles 

j*  Amyl  Alcohol  A  Carbonlzables 

I  Fusel  011  Constituents 

Ketones,  Isopropyl  Alcohol  and  Tertiary 
!  Butyl  Alcohol 

Aldehydes  A  other  foreign  organic  subs. 

’  Color,  Pt-Co 

X  Methanol 

•  Odor 

Suspended  matter 
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MAR  02  )362 


200° 

0.0022 

15+ 

Passed 

Passed 

Passed 

Passed 

Passed 

Passed 

Passed 

Passed 

Passed 

Passed 

Passed 


Date:  2-25-82 
Analysis  No.  1040 


T.  C.  Mathew,  Manager,  product  Services 

This  Is  to  certify  that  the  120.  5  gallon  drums  (serial  numbers  41554- 
41509,  44660-44695,  44732-44779),  Lot  I81H2B,  and  30  Cases  of  gallons 
(serial  numbers  57453-57482)  of  200  proof  Pure  Ethanol,  tax-free  ireet 
USP  Specifications. 


P.O.  Box  43049 


Louisville,  Ky.  40243 


Telephone  502/4234)119 
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PS  #  M-0 20-0 18-02  0 


Idaneificatlon  Taaet  Paaaad 

11-033-006 
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October  29,  1981 


University  of  love 
College  of  Pharmacy 
Pharmaceutical  Service  Division 
Iowa  City,  Iowa  S2242 


Attention:  Mr.  John  Jordan 
Gentlemen: 

The  analysis  of  the  Trlacetln  Food  Grade  that  we  shipped  to  you  is  as  follows: 


Product 
EC? I  Order  No. 
Oust  Order  No. 
Shipp  ng  Date 
Shipping  Cont 


Trlacetln  Food  Grade 
11167600 
V87068 
10*21-81 
1  Drum 


>!• 
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\\ 

A* 

„  \ 


Property 

TEC  Sales 

Spec.  Limits 

Analysis 

Assay  as  Trlacetln 

Min.  98.52 

99.43 

Refractive  Index  25°  C 

1.429-1.431 

1.4300 

Specific  Gravity,  25/25°  C 

1.154-1.158 

1.155 

Acidity 

To  Pass  Test 

Passes 

Arsenic  (ai  As) 

Max.  3  ppm 

43 

Heavy  Metals  (as  Pb) 

Max.  10  ppm 

4l0 

Unsaturated  Compounds 

To  Pass  Test 

Passes 

Water 

Max.  0.2Z 

.11 

Yours  very  truly, 

/Q.U 

Quality  Assurance 
Acid  Division 


TENNESSEE  EASTMAN  COMPANY  •  KINGSPORT.  TENNESSEE  17662  •  615  246-2111 
A  Dwon  ol  Eastmtn  KoOtk  Compiny 
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RESUME'  OF  PROGRESS 


Capsules  have  been  prepared  which  contain  1 4C-labelled 
WR171, 669«HC1  in  combination  with  polyvinylpyrrolidone  (PVP) 
in  either  a  physical  mixture  or  coprecipitate  in  a  1:3  ratio. 
These  capsules  were  produced  individually  by  hand  for  use  in 
an  in  vivo  dog  study  conducted  by  WRAIR. 

Work  has  begun  on  the  development  of  liposomes  containing 
formycin  B,  5 '-monophosphate.  Since  this  agent  is  expensive, 
initial  development  has  been  carried  out  on  the  structurally 
similar,  but  less  expensive,  inosine  monophosphate.  Percent 
entrapment  and  leakage  from  the  liposome  have  been  studied. 

In  addition,  work  is  proceeding  on  the  development  of  a 
stability-indicating  high  pressure  liquid  chromatographic 
assay  for  WR249,943  (MMB-4),  an  oxime  with  potential  use  as 
a  nerve  gas  antidote.  In  the  near  future  stability  studies 
will  be  started  on  this  compound. 
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Objective 

The  objectives  of  this  work  were:  1)  to  coat  existing 
250  mg  tablets  of  WR142,490*HC1  (Lot  AS)  supplied  by  WRAIR 
and  manufactured  earlier  by  Lafayette  Pharmacal,  Inc.  (Lot 
E-598 )  and  2)  to  formulate  and  produce  matching  placebo 
tablets. 


Summary 

The  activ’  250  mg  WR142,490*HC1  tablets  were  coated  and 
matching  placebos  were  formulated  and  manufactured  as  described 
in  the  batch  records. 

The  weight  variation  test  for  the  20  coated  active  tablets 
(Lot  wra-12-04013 )  showed  an  average  weight  of  567  ag  per  tablet 
with  a  range  from  533  to  580  mg  per  tablet.  The  weight  variaticn 
test  for  20  uncoated  placebo  tablets  showed  an  average  weight  of 
563  mg  per  tablet  with  a  range  from  553  to  573  mg.  Weight  varia¬ 
tion  of  the  coated  placebo  tablets  (Lot  WRA-13-04013 )  showed  an 
average  weight  of  585  mg  per  tablet  with  a  range  of  575  to  59.1  mg. 
USP  requirements  were  met. 

Content  uniformity  was  not  carried  out  on  the  active  WR142, 

490 • HCl  tablets  since  these  had  been  previously  tested  by  Lafayette 
Pharmacal,  Inc.  (1).  No  drug  was  detected  by  UV  spectrophotometry 
in  the  placebo  tablets  (Lot  WRA-13-04013).  USP  requirements  were 
met. 


Disintegration  tests  carried  out  on  the  record  active  WR142, 
490* HCl  tablets  yielded  a  time  of  4  minutes  and  55  seconds  for 
six  tablets.  This  compares  to  6.8  minutes  for  the  uncoated 
tablets  as  determined  by  Lafayette  Pharmacal,  Inc.  when  these 
tablets  were  originally  manufactured.  Disintegration  testing 
of  six  placebo  tablets  yielded  a  time  of  13  minutes. 

Dissolution  testing  carried  out  on  six  coated  active  tablets 
produced  an  average  percentage  of  drug  dissolved  in  60  minutes 
of  26.8  ±  2.9  (range  22.1  -  29.8%).  This  compares  favorably 
with  a  value  of  22.4%  dissolved  in  60  minutes  determined  pre¬ 
viously  by  Lafayette  Pharmacal  on  the  uncoated  tablets  (1). 


MathodoIo<yy 


Formulation  Ingredients 

Identification  tests  were  carried  out  on  formulation  ingre¬ 
dients  according  to  compendial  requirements  and  are  reported  in 
Appendices  I  and  III.  Certificates  of  analysis  are  included. 

All  materials  were  correct. 
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Manufacturing  Procedure 

The  coating  solution  was  prepared  by  placing  5.4  Kg  of  water 
for  injection,  USP,  into  a  stainless  steel  container.  To  this 
0.S46  Kg  of  hydroxyrropyl  methylceilulose,  USP  and  .054  Kg  of 
polyethylene  glycol  400,  N.F.  were  added  with  mixing.  Mixing 
continued  for  two  hours  until  a  clear,  uniform  solution  was 
obtained.  The  container  was  closed  and  allowed  to  stand  for 
one  hour  before  use.  The  active  and  placebo  tablets  were 
film  coated  using  a  Freund  Model  HCT-48  Hi-Coater.  The 
temperature-time  curves  for  the  coating  process  are  included 
in  Appendix  I. 

The  matching  placebo  tablets  (WRA-13-04013  )  were  produced 
by  mixing  4.21  Kg  of  anhydrous  lactose,  USP;  0.60  Kg  of  Avicel 
PH  101;  and  0.55  Kg  of  Sta-Rx  1500  in  a  V-Blender  for  10  minutes 
0.055  Kg  of  magnesium  stearate  was  added  and  blending  continued 
for  5  minutes.  Subsequently,  0.110  Kg  of  talc  was  added  and 
mixing  continued  for  5  minutes.  The  tablets  were  punched  on  a 
Manisty  single  punch  tablet  machine  using  a  7/16  inch  standard 
concave  punch  and  die  set.  Procedures  are  described  in  detail 
in  Appendix  III. 

The  active  250  mg  WB142,490*HC1  tablets  (Lot  AS)  supplied 
by  WRAIR  and  manufactured  by  Lafayette  Pharmacal  (Lot  E-598) 
were  coated  using  the  same  batch  of  colorless  coating  solution 
used  to  coat  the  placebo  tablets. 

USP  Methods  and  Requirements 

The  weight  variation  test  for  uncoated  tablets  is  described 
in  USP  XX  (1).  Twenty  tablets  must  be  individually  weighed  and 
the  individual  weights  of  not  more  than  two  tablets  can  differ 
from  the  average  weight  by  not  more  than  5%  for  tablets  weighing 
more  than  324  mg.  No  single  tablet  can  differ  by  more  than  10%. 
This  test  was  conducted  on  coated  active  and  coated  and  uncoated 
placebo  tablets  using  a  Mettler  H51AR  semiroicro  balance  according 
to  the  USP  XX  requirements.  Coated  tablets  are  exempt  from  USP 
weight  variation  specifications. 

The  disintegration  test  for  tablets  is  described  in  USP  XX 
(1).  Six  coaced  tablets  from  both  the  active  and  placebo  lots 
were  tested  using  900  cc  of  distilled  water  for  the  placebo 
tablets  and  900  cc  of  simulated  gastric  fluid  for  the  active 
tablets  as  the  medium  at  a  temperature  of  37°C. 

The  dissolution  test  for  tablets  is  described  in  USP  XX 
(1).  Six  coated  tablets  (WRA-12-04013 )  were  tested  using 
dissolution  apparatus  number  one,  900  ml  of  0.1  N  HC1,  a 
temperature  of  37°C  and  a  rotational  speed  of  50  rpm. 
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Results 


Weight  Variation  Test 

The  weight  variation  teat  for  the  2C  •'oated  active  tablets 
(Lot  WRA-12-04013 )  showed  an  average  weigh l  of  S67  ng  per  tablet 
with  a  range  from  533  to  580  mg  per  tablet.  The  data  are  shown 
in  Appendix  II,  p.  1 1-2.  The  weight  variation  tent  for  20  uncoated 
placebo  tableta  showed  an  average  weight  of  503  mg  per  tablet 
with  a  range  from  553  to  573  mg.  The  data  are  shown  in  Appendix 
III,  p.  I I 1-5.  Weight  variation  of  the  coated  placebo  tablets  (Lot 
WRA-13-04013 )  showed  an  average  weight  of  585  mg  per  tablet 
with  a  range  of  575  to  596  mg.  The  data  are  shown  in  Appendix 
III,  p.  I 11-6. 

Content  Unilurmitv 

content  uniformity  was  not  carried  out  on  the  active  WR142, 

490 • HCl  tablets  since  these  had  been  previously  tested  by  Lafayette 
Pharmacal,  Inc.  (1).  No  drug  was  detected  by  UV  spectrophotometry 
in  the  placebo  tablets  (Lot  WRA-13-04013). 

Disintegration  Test 

Disintegration  tests  carried  out  on  the  coated  active  WR142, 
490 • HCl  tablets  yielded  4  minutes  and  55  seconds  for  six  tablets. 
This  compares  to  6.8  minutes  for  the  uncoated  tablets  as  determined 
by  Lafayette  Pharmacal,  Inc.  when  these  tablets  were  originally 
manufactured  (1).  Disintegration  testing  of  six  placebo  tablets 
yielded  a  time  of  13  minutes. 

Dissolution  Teat 


Dissolution  testing  carried  out  on  six  coated  active  tablets 
produced  an  average  percei  tage  of  drug  dissolved  in  60  minutes  of 
26.8  ±  2.9  (range  22.1  -  29.8%).  Data  are  shown  in  Appendix  II, 
p.  1 1-4.  This  compares  favorably  with  a  ''slue  of  22.4%  in  60  minutes 
determined  previously  by  Lafayette  Pharmacal  on  the  uncoated  tab¬ 
lets  (1). 

■w 

Batch  Size 


The  number  of  active  tablets  coated  was  5775  (L't  WRA-12- 
04013).  The  number  of  placebo  tablets  produced  in  Lot  WRA-13- 
04013  was  10,000  with  a  yield  of  9325, 

Packaging 

A  PEI  Versacount  Tablet  Counter  was  used  to  place  25  tablets 
into  each  7  dram  amber  glass  vial.  The  void  space  was  filled 
with  Rayon  pharmaceutical  coil. 

Labels 


Labels  were  prepared  as  per  instructions  and  are  shown 
in  Appendix  II,  p.  1 1 - 1  and  Appendix  III,  p.  1 1 1-1. 
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Conclusions 

The  active  and  placebo  tablet!  meet  all  compendial  require¬ 
ments  for  tablets . 
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Appendix  I 


Manufacturing  Formula  for  Tablet  Coating  Solution  for 
WRl42,4f •'•HC1  250  Mg  Tablets  (Lot  WRA-12-04013)  and 
Matching  Placebos  (Lot  WRA-13-04013) . 
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Hat  UIP  lamalraaaata 

mi -02 1-02* 

Total  SolU 

uipw  am 

<o.oon 

Hat  USF  I*o*lraaaota 
*11-021-024  1 

Pyrafatt  Taat 

usrxx  KTXV 

Hat  UIP  ta*ulrn*aia 

trc-N-o*» 

JcatUlty  Taat 

uirxx  xm 

Hot  UIP  latulraao 

tp'i-tt-i 

ms 

7 


", 

PtianMNuMnl  Sa rvrjp 

Coikai  oi  rWwMcv 

TS*  Univccvty  M  low* 

low#  City,  tow*  5.1141 

1-8 


Tha  University  of  Iowa 

ia*a  Cry,  i«m  UJ«J 

Collaee  erf  rhsrmtcy 
0«OMW<«M  Ol  nwfflMNUU  ImtM 

(Jit)  3KMM0 

Uydroxypropyl  Mathy Icalluloae ,  US P ,  Lee  #2432 
#8  #  326-016-326 

Identification  Taeti  Paaaed 

Y-Oi  1-016 

(Certificate  of  AneLyeie  attached) 

— - r“7T- 
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DOW  CHEMICAL  U.S.A. 


.  ..  ..  -  WIT  a*f<X  IOX  tun 

January  IS.  1981  mm  *  mnsviuj  *oao 

MMAMAPOUIt  IMfMAflA  4UM 
lit  • 


John  Lach,  Ph.D. 

Uni  vanity  of  Iowa 
Col lag#  of  Pharmacy 
Iowa  City i  Iowa  52240 


Oaar  Or.  Lach: 

Enclosed  are  the  analytical  reports  for  Methocel*  E-5  Premium, 
lot  0-2432,  which  was  sent  to  you  earlier.  I  hope  the  material 
was  satisfactory  for  your  experiments. 

Sincerely, 

jb£*72<ud* i. 

Ken  Bassler,  Ph.O. 

Sr.  Research  Pharmacist 
Industrial  Pharmacy 

gh 


AN  SMMTWO  UNIT  OM  7H«  DOW  CMVMCAL  COMPANY 
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The  University  of  Iowa 

loo*  City,  lew*  IM<1 

Co4iH*  o4  Phamatf 

•itOMMonl  <A  NirMMuM ial  Imw 

(111)  1U-4UQ 

Polyathylano  Glycol  400.  NP,  Lae  #  11257221 
PS  I  631-016-631 

Identification  Taatt  Paoaod 

f -03 1-1 19 

(Certificate  of  Analpaia  Attached) 


PLANT  LXA^ORATORY 

Product  Quality  Report 

UNION  CANUIOI  COMPQUAIION  CJlfcMiCAli  ANO  PLASTICS  rV.Iu/ VJ»l  rkA<M 

OtMUITCN,  ».»*.  IH» 

9-8-81 

Tot  Mr,  John  Jordan 
Unlv.  of  Iom« 

College  of  Pharmacy 
Box  21 

Iowa  City.  Iowa  52241 


The  analysis  of  GAliflOWAX  Peg400Sen  shipped  your  company  in 
on  ....  .  you r  order  number  not  available  our  order  nun 

it  at  foTTowtT  ** 


INo.  of  Cartont.  Bats  or 


ll^connauai 


^/Laboratory y^opervi  tor 
/'  Quality  Anurance  Laboratory 
i#/  Inttl tute'  Pianola 
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Appendix  XI 


Quality  Control  Teats  for  Coated  WR142,49Q*HC1  250  Mg 
Tablets  (Lot  WRA-12-04013) . 


II-l 


II— 2 


The  University  of  iowa 

Iowa  City,  law*  12342 


CoJtag*  of  Pfiormooy 

OofMflmort  of  MwrmoeotrtHol  lorvioo 


111  If  JU-4120 


WEIGHT  VARIATION 

OF 

FINISHED 

TABLETS 

Produc 

C  I 

WX  142.490  AS 

aci 

Tobloea 

(coo  tod) 

Lot  No 

.  t 

WRA- 12-040 1 3 

No , 

as /Toblot 

Po. 

•  mmmt 

1 

362 

1 1 

563 

2 

367 

12 

373 

3 

370 

13 

377 

4 

363 

14 

363 

3 

376 

13 

537 

6 

371 

16 

333 

7 

370 

17 

373 

a 

363 

IS 

380 

9 

363 

19 

367 

10 

368 

20 

374 

Avo 

ro 

go  volghet  367 

■i* 

Dov 

lo 

t 1 on  froa  low 

(333 

a 

m 

* — . 

a 

O' 

.0  X 

Dovloclon  froa  high  (380  as) 
Control  No. i  WXA-121-043 


2.3  % 


T.  f7  < 


itat 


11*3 


The  University  of  Iowa 

low*  Qiy.  Iowa  12242 

Col  1*9*  of  Mwmocy 

Doportmont  of  pnirmoeouiiMl  Soivico 

(310)  313-4820 


DISINTEGRATION  TEST 

Produce)  WR  142,490  AS  Tablata 

Lot  No. t  WRA-12-04013 

Apparatus :  USP  XX,  p.  953 

Madi.ua:  900  al  ainulatad  gastric  fluid 

Taaparaeura:  37°C. 

Taae:  4  minutaa  and  55  aacoada 


u«r 


Control  No.:  WRA-122-053 


1 1  -  4 


The  University  of  Iowa 

Iowa  City.  Iowa  SM« 


Collage  of  Pharmacy 

Department  of  Pharmaoauttaal  larvioe 


(310)  3S3-4S30 


DISSOLUTION 


Produces  WR  142,490  AS,  250  ag. 

Lot  No. ]  VRA-12-04013 

Apparatus:  ’JSP  XX,  dissolution  apparatus  1,  p.  959 

Madlua:  900  al  0. IN  HC1 

Tasparatura :  57  ±  0.5°C. 

Spatdf  50  rpa 
DiJution:  2  al 


10 

al  tfith  distillad 

watar 

i. 

Tina  (aln) 

30 

60 

90 

X. 

Dlaaolvad 

14,66 

29.14 

41.07 

IX. 

Tlaa  fain) 

30 

60 

90 

X. 

Dlaaolvad 
9. it 
22.06 
31.70 

hi  . 

Tlaa  fain) 

30 

60 

90 

X_ 

Dlaaolvad 

11.  H 

26.54 

38.16 

IV. 

Tima  (tain) 

30 

60 

90 

x_ 

Dlaaolvad 

12.02 

29.49 

36.05 

V. 

Tlaa  (aln) 

30 

60 

90 

x_ 

Dlaaolvad 

— o 

27.60 

38.82 

VI. 

Tlaa  (ain) 

30 

60 

90 

Dlaaolvad 

8 . 85 
25.36 
38.96 

•ser 


Control  No.:  WRA-123-033 


•t  _ _  MAH 


muh  ill!  IB.  naa 

CJUIIM  «r  ifMUi  iMtfMttMM 


,  «-Ui  t**. _ UteU _ 

cmt„i  MMslidMftU _ 


IAC.I  COKTAIM 


iwusttm  and  diuctioni 


kAW  NAT'b 
COKTtOL  M. 


{•II  IATCM 


III-3 


3! 


1X2-4 


The  University  of  lows 

low*  City,  lew*  12242 

Col  leg*  of  Pham  *«y 
D*p*flm*ft4  of  PtwmMewUui  lent** 

(911)  319-020 

ZN-PIOCtSS  CONTROL 

Product i  Placebo  Tablet  for  WR  142,490  HC1 
Lot  No „ i  WRA- 13-04013 

Quenttteelve  Aaalyaiat  UR  142,490  MCI  vaaa't  decocted 
Control  No.  i  WRA-033-1M 


xxx-s 


Tht  University  of  lows 

i«*t  C*fy  io»»  >214} 


CaUaga  at  PhMimaty 

OaaanmaM  ot  PiwniMuM at  SarvtM 

(Itt)  UHUO 

WEIGHT  VAEIATXON  OP  PXHXSHED  TABLETS  (Uncoatad) 


Lot  No. i  VSA-13-04013 

at/Tablat 
364 
360 
370 
363 
366 
339 
353 
555 
360 
362 

Avaraga  valghct  363  ag/Tablat 
Davlatlon  froa  low  (333  ag)  •  l . 8 X 
..aviation  froa  high  (37  3  ag}  ■  i .  7  X 
Control  No. I  WRA-130-043 

~tTf 


No. 

ag/Tablat 

No, 

1 

367 

11 

2 

366 

12 

3 

370 

13 

4 

333 

14 

S 

370 

IS 

6 

360 

16 

7 

363 

17 

8 

333 

18 

9 

373 

19 

10 

370 

20 

The  University  of  Iowa 


low*  City,  lew*  IJJ4J 


Cat  If  at  Pharmacy 

Oapatanatii  at  PhamaaavUaat  ItrvM 


(S1»)  N>4I» 


WEIGHT  VARIATION  OR  FINISHED  TABLETS  (COATED) 


Productt  Plteobo  eobloto  for  WX  142,490  HC1 
Lot  No. i  WRA-13-04013 


Nc .  aa/Toblnt 


Avorago  wolghti  383  ag/T«blst 
Deviation  froa  low  (373  ag)  •  1.71 
Deviation  froa  high  (398  ag)  ■  1.91 
Control  No , i  J/RA-1 3  1-043 


t yrc 


XU-7 

The  University  of  Iowa 

looa  C<ry  io»a  52342 

Collate  tl  Piwmaey 

DaparonaiN  o4  Ihafmaeeuueai  imma 

(311)  JIM» 

OXS  INTEG1ATI0N  TXST 


Product.!  Placebo  Tablet  for  WX  142,490  HC1 
Lot  No.:  VMU-  13-04013 
Mediua!  900  ml  dlatllled  water 
Temperature :  37°C. 

Apparecuii  USP  XX,  p.  939 
Tlaet  13  ■lnutae 
Control  No. :  URA-132-033 


(Coated) 


*e»» 


IXX-8 


The  University  of  Iowa 

Iowa  City.  Iowa  132*2 

Callao*  oi  Pharmacy 

Oaaamam  *«  Pharmaaauileal  tanla* 

(ate  umm 

Laccoaa  U.S.P.  Anhydrous,  Lot  9  INP09 

PS  9  H819-016-S1? 

Xdantlf teoelon  Taatt  Paaaad 

AA-071-007 

(Carttflcaca  of  Analysis  Aetachad) 


:SSZS!SSSSSSSSSS3SSS5SSXSSSISSSSSSSSS3SS!SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

'{  I 


SHEFFIELD  PRODUCTS 


►  w"1 


PROTOCOL  OF  ASSAY 


r  jsssssxsssssssssxsxxzsssxsssszxsxsigssxsxszxsszszsssxxxmxsxxzszsxsxzs 

819-  OH-419 


CUSTOMER •  UNIUERSITY  OF  I  ORA 
ADDRESS  PURCHASING  DEPT 

I  QUA  CITY  IONA  50242 

ATTN  PURCHASING 


PRODUCT •  LACTOSE  U  S.P.  ANHYDROUS 


LOT  NO.  ■■  INFOS 
CUSTOMER  ORDER  NO 


RESULTS  OF  ASSAY  UHERE  APPLICABLE 

CHEMICAL ‘'PHYSICAL 

SOLUBILITY . PASS 

MOISTURE  V  .  0.34  -  A.  34 

ASH  *.  .  .  0  032 

HEAVY  METALS.  .  . . <3  PPM 

SPECIFIC  ROTATION  ......  55.  <J5 

ACIDITY . PASS 

PH  Cl  O':  SOL.  J . <■!  -  4.  fl 

ALCOHOL  SOL.  RESIDUE  2.  ?? 


DIRECT  TABLET  I NG 

OATE  SHIPPED  Cr£4.'8l 

.  NUMBER  OF  ORUMS  3 

2  7/  INVOICE  NO  324 PS 

TO  PRODUCT  SHIPPED ' 

MICROBIOLOGICAL 

STAND .  «.*r£  CflWr.  ,  .  <tOO‘‘GPAM 

THERMOFHILE  COUNT . 

COLIFORM . NEuATIUE 

SAL  MONEL  LA . T  l  VE 

MOLD . <30 'GRAM 


■■  This  copy  for  your  files  f /#>., 


DATE ■  b  s24. '1981 


SHEFFIELD  PRQOUCTS,  BOR  398*  MEMPHIS ,  TEHN.  38101  KRAFT  INC. 

r  ************  ********u********"********m*"m*m*mamammMat:tmnammaa  mtaa,ana9 

rha  intoraaiion  harain  is  irua  4  accurata  to  iha  bast  of  our  knouladaa. 
fouavar*  both  iha  inforaai ion  A  product  ara  of  farad  uiihoui  uarraniv  or 
tuaraniaa  as  to  an v  sracific  usa.  Nothina  harain  shall  ba  const ruad  as 
»  rasonaandaiion  *o  usa  an a  product  in  violation  of  anv  raiani  riahis 


XIX- 10 


The  University  of  Iowa 

low*  City.  Iowa  322*2 

Cotlaga  of  Pharmacy 

OtparMwit  o»  Pharmaocutloal  lacvtca 

(lit)  U3>4820 

Avleal.  PH  101,  PHC ,  lot  1301 
PS  #  M98B-017-988 

Identification  Taatt  Paaaad 

HH-023-124 


(Certificate  o t  A nalyaia  Aetaehed) 


XII-11 


FMC  CORPORATION 

Pood  &  Pharmaceutical  Products  Division 
1301  Oflttova  Road 
Mawark,  Dalivara  19711 


PRODUCT  QUALITY  CONTROL  REPORT 


PRODUCTS  AVIcSL  PH -101 
Mlcrocryatalllna  Cellulose,  N.F. 


LOT  NO:  1301 
DAT8  l  1/10/83 


Identif lcacion 


Confwraa  to  NF  XV 


Loss  on  Drying,  Z 
Haavy  Metals,  ppm 
Residue  on  Ignition,  ppa 
Wator  Soluble  Subataneai,  ag/5g 
Par cicla  Sisa,  WT.  X  *  60  aaah 
WT.  Z  +  200  aaah 
pH 

Assay,  X  culluloaa 
Starch  Tost 

Rotainod  on  a  scraon  having  37  ua 
Identification 


3.6  -  4.2 
<10 
43 
4.5 
<0.1 
13-23 
6.1 
98.8 

naga  t ivc 

opanings,  VC.  Z  5 

passes 


ft.d  AN. 

R.  B.  Worts 

Quality  Control  Managar 


I X I  - 1 2 


The  University  of  Iowa 

l0««  City.  IOW«  321*2 


Coiiaga  of  Pharmacy 

Oapartmaot  of  Pharmataulloal  Samoa 

(91*)  3*9-4920 


Sta-Rx  1500  Search,  Lot  No,i  905029 

PS  #  M2 75-0 16-273 

Idantif lcatlon  Taat:  Paaaad 

V-060-061 


(Carelflcaea  of  Analyela  Aeeachad) 


ANALYTICAL  DATA: 


Loss  on  drying 
Residue  on  Ignition 
Iron 

pH  _ 

OxldlHnq  substances 
Sulfur  Dioxide 

Microbial  Limits: 

Standard  Plate  Count,  per  g 

Mold,  per  g _ 3 

Yeast,  per  g 
Salmonella 

E.  Coll  _  ~ 

Pseudomonas  Aeruginosa 
Coagulate  Positive 
Staphylococcus  Species _ 

Screen  Analysts: 

On  U.S.  No:  8,  X _ 

On  U.S.  No:  40,  X _ 

Through  U.S.  No: 100,  \ 

Cold  Water  Solubles,  X  d.s.b 


APPROVEO  FOR  SHIPMENT  BY 


m-14 


The  University  of  Iowa 

io*<  Oty  low* 

Coil«4*  of  Phimucy 
D#0«rtm*nt  of  Ph«rm*c«ulic*J  Some* 

(111)  3U-4M 

Magnaalua  Staarata,  N.S.,  Malllnckrodt  Lot  KHSZ 
PS  I  H  364-0  1 7-364 

Idancl flcatlon  Too?:  Paaaad 

00-042-096 

(Carclficata  of  Analyala  Attachad) 


II  I- 15 


Mallinckrodt,  Inc. 

^A«lS  OveASS  •  n  0  SO*  M  • 


lUA.,  Mt  I UUO 


I TEX  -  MAGNESIUM  STEARATE  Nf 


CODE  22 56 
EOT  KMS2 


TESTS 

Identification 
Lota  on  drying 
Lead  (Pb) 


Astay  (MgO) 

Sltvt  teat  US  Standard  132!)  Mann 


RESULTS 

Plllit  t*»t. 

3.647 

lata  than  0,00012 
7 . 7  12 

99.62  thru 


It  1b  hereby  eertiiud  Chat  tin1  .Omv*  i»  •  i  •  .«••  « *•»*•/  « •  t  I  It*  .  t\  L  *«.«  I 
analysis  ol  the  subject  1 1 •  n. 


Tad  Dubowtkl  '  ' 1  * 

Manager  Quality  Control 
Mallinckrodt,  Inc. 
Paris,  Kentucky 


Js  7-8-82 


XII-16 


The  University  of  Iowa 

low*  City  low*  Jf?«J 


Co<l*9«  of  M*nn*ey 

Oopertmortf  of  Ofi*rmwoWbtJO«i  Sorvtow 

(311)  1U-OM 

Tale  OSP,  Lee  »  491-C 

PS  #  H86S-017-U68 

Identification  Taaci  Paaaad 

HR-122-004 

(Certificate  of  Analyela  Attached) 

tT-tT  <?'£- 


XIX-17 


Cyprus  Industrial  Mineral*  Company 
Talc  Division 


MS  aowVi  Flower  SUM  TV*X  (910)  321-SrSJ 

U*  GaWornla  won 

Tateptwne  (213)  4*9-0700 


pot  1  S131S-KARICK 
lot#  491-G 


Thompson  **rd  Chemical  Cosipany 

4330  Geraldiji.  Avenue 

St.  Louie,  Kit,,  'url  03115 

Gentlemen: 


We  ctrrity  that  Supreme  USP/Suprsme  USP  Dona*.  Lot 
Number  491-0.  shipped  to  you  on  your  purchase  order 

- - -  meets  or  exceeds  the  specifications 

for  USP  Talc.  A  copy  of  these  specifications  is 
attached.  We  also  certify  that  this  material  is 
free  of  any  detectable  asbestos  as  measured  by  X-Ray 
Diffraction  techniques. 


CRU:mc 
Attachment 
CC:  JSP 


Sincerely, 


C.  R,  Uoebus 
Vice  President 
Technical  Services 


I 


* 


rvrara  tics 


111-18 


U.  S.  PHAJOttCCFELA  XVII 1 


TALC 

Talc  1*  a  native,  hydrous  magneslim  all  lest* ,  sometimes  oootainlnc  8  snail 
proportion  of  alurtlmn  all! cat*. 


Description:  Vsry  fins,  whits  or  grayish  whits,  crystal  lift#  powder.  It 
unctuous,'  adheres  readily  to  the  aJdn  and  is  free  from  grlttinesss. 

Identification— Mix  500  mg.  with  about  300  mg.  of  anhydrcua  Bodies  carbonate 
and  2  g.  of  anhydrous  potassiun  carbonate,  and  heat  the  mixture  In  a  platinua 
crucible  until  fusion  la  acraplete.  Cool ,  and  transfer  tbs  fused  mixture  to 
a  dish  or  beaker  with  the  aid  of  about  SO  ml.  of  hot  eater.  Add  hydrochloric 
acid  to  the  liquid  until  effervesesnoe  ceasee,  then  add  10  ml.  more  of  the 
acid,  and  evaporate  the  mixture  on  a  steam  bath  to  dryness.  Cool,  add  20  ml. 
of  water,  boll  and  filter  the  mixture:  an  insoluble  residue  of  silica  remans. 
Dissolve  in  the  filtrate  about  2  g.  of  anmofiiun  chloride,  and  add  5  nl.  of 
anrofui  T.S.  Filter  if  necessary,  and  add  sodium  phosphate  T.S.  to  the 
filtrate:  a  white,  crystalline  precipitate  of  magnesium  mimxiium  phosphate 
separates. 

Loss  on  ignition — Weight  accurately  about  1  g.  and  ignite  at  red  heat*  to 
constant  weight:  It  loses  not  non  than  S  percent  of  its  weight. 

Acid-soluble  substanoes— Digest  1.00  g.  with  30  ml.  of  diluted  hydrochloric 
acid  at  50°  for  15  minutes,  add  water  to  restore  the  original  volume.  mix 
and  filter.  To  10  ml.  of  the  filtrate  add  1  ml.  of  diluted  sulfuric  scld, 
evaporate  to  dryness,  end  ignite  to  constant  weight:  the  weight  of  tbs 
residue  does  not  exceed  10  mg.  (2  percent  as  sulfate). 

Reaction  and  soluble  substanoes — Boll  10  g.  with  50  ml.  of  ester  for  30 
minutes,  adding  water  f ran  time  to  time  to  maintain  approximately  the  original 
vc  I  ire,  and  filter.  The  filtrate  is  neutral  to  libaus  paper.  Evaporate  one- 
half  of  the  filtrate  to  dryness;  and  dry  at  105*  for  1  hour:  the  mright  of 
the  residue  dees  not  exceed  5  mg.  (0.1  percent ) . 

Water-soluble  iron — slightly  acidify  with  hydrochloric  acid  the  renaming 
half  of  the  filtrate  obtained  in  the  test  for  Reaction  and  soluble  substances, 
and  add  1  ml.  of  potassium  ferrocyanide  T.S. :  the  liquid  does  not  acquire  a 
blue  oolor. 

Packaging  and  storage— Preserve  in  well-closed  containers. 


CATEGORY ;  Dusting  powder. 
•  i.e.  800°  *  25®r. 


0 


IXX-19 


Tho  University  of  Iowa 

>ov«  C.fy  low*  17242 

Qoiltf*  niMH V 

Owarwut  *  privmiawtta at  Imwi 
(31*1  JU-tUO 


A/PICVAL  FOt  S8X7MEVT  70 KM 

Product  Malta:  PLACSBO  FOR  WRU2-490AS  HCL 

Lot  Nuabor:  WRA-  1  3-040  1  3 

Containar  Sica:  25  tablat» 

Doaage  Fom:  Tablata 

Accaptabla  Contalnari  360 

Rajactai  0 

Total  Unica  Shlppad:  360 

Data  Shlppad:  25  April  1983 

Nuae  and  Addraaa  of  Racalvar: 

Dr.  Larry  Flaekanataln _ 

Forait  Clan  Annan;  Bldg  500;  Broohvllla  Rd . 

Wjltar  Raad  Army  Inacltuea  of  Raaaar c h 


12  copies 


4  copies 


2  copies 


1  copy 


i  copy 


WRAIR  L 


r:sTRiauTioii  list 


Director 

Waiter  Reed  Army  Institute  of  Research 
Walter  Reed  Aray  Medical  Center 
ATTN »  SGRD-UWZ-C 
Washington,  DC  20. *7-5100 


Commander 

US  Aray  Medical  Research  and  Development  Command 
ATTN  i  SGRD-RMS 

Fort  Detrick,  Frederick,  Maryland  21701*5012 


Defense  Technical  information  Center  (DTXC) 
ATTN t  DTIC-DDAC 
Cameron  Station 
Alexandria,  VA  22304*5145 


Dean 

School  of  Medicine 

Uniformed  Services  University  of  the 
Health  Sciences 
4301  Jones  Bridge  Road 
Bethesda,  MD  20814*4799 


Commandant 

Academy  of  Health  Sciences,  US  Army 
ATTN i  AHS-CDM 

Fort  Saa  Houston,  TX  78234-6100 


